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(57) Abstract 

A network of data processing-based and telecommunications- 
based apparatuses and systems (14, 24, 26. 30) are disclosed, includ- 
ing a product sub-system that interacts with a user, gather informa- 
tion from the user, communicates the information to the product's 
vendor, and receives new pre-programmed interactions from the ven- 
dor for future interactions with the user. In addition, other compo- 
nents of this invention include a data processing system for con- 
struaing and downloading (243) pre-programmed interactions to the 
product sub-system; a communication sub-system for transmitting 
the data directly frqm the product sub-system to the vendor's compu- 
ter (326, 328); a communications apparatus for reading the produa 
sub-system's data, transmitting it to the vendor's computer (326, 
328), and downloading (243) new pre-programmed interactions to 
the product sub-system; a data processing system that resides in the 
product sub-system and conducts numerous types of interactions 
with a user; and ^ data processing system that resides in the vendor's 
computer (326, 328) and analyzes and reports the information gath- 
ered from usersf 
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CUSTOMER-BASED PRODUCT DESIGN MODULE 
Background of the Invention 
This Customer-Based Product Design Module 
5 invention uses a combination of coii?)uter hardware, 

software and communications technologies to construct a 
module that is built into certain products and services, 
to establish a network of customer-vendor-distributor 
interactions and communications. These make possible new 

10 customer roles in the design and development of products 
and services, and customer-vendor relationships. Over 
time, this may produce a gradual transfer to customers of 
commercial direction and market control, both in 
individual cases and in aggregate, from vendors and 

15 distributors • 

The market research industry seeks to help vendors 
imderstand their customers. This invention may enable 
some vendors to learn directly from their customers on an 
ongoing basis and establish a private two-way product 

20 development relationship with them, bypassing some 

current methodologies. This invention may also produce 
more accurate information than market research because it 
learns customer needs, expectations and desires during 
the use of products and services. 

25 How does this invention accomplish this? Today, 

microprocessors are often embedded into products as 
controllers. For example, many new cars have a dozen or 
more microprocessors inside of them. This invention uses 
technology to embed a customer-vendor-distributor 

30 NETWORKING MODULE into vendor-selected products and 

services. This technology-based Module becomes a feature 
of those product and services, but it is a feature that 
may involve customers in the product design process, and 
in planning business services so that they serve customer 

35 needs better than competitors can accomplish. These are 
strategic business advantages for many companies. 
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For produc1:s that conliain t:his Module, cus1:o2Ders 
may continuously Inform vendors of their current and 
emerging needs. The vendors of those products may have, 
the best opportunity to respond swiftly to a much clearer 
view of market opportunities and product problems than 
they have today. The inventor believes that within a 
generation it will be normal for many products and 
services to include this type of Module, so that 
customers (in aggregate, the market) comes to play a 
larger role in directing and controlling the commercial 
development of many products and services. 

The closest known prior art is a combination of 
six areas. When combined, these six areas represent the 
prior art for this invention: 

!• Market Research 
Product and service vendors invest considerable money, 
employee time and corporate credibility to create their 
products and services. Are they as successful as they 
want to be? The market research industry has sprung up 
to answer a host of questions about customers. It is 
obvious that in spite of these market research efforts, 
customer needs that remain unknown and unfilled provide 
constant opportunities for creating and launching new 
products and services. In addition, many customers use 
products and services in ways that are not anticipated or 
fully understood by market researchers. 

Why doesn't market research provide greater 
understanding? In market research, a variety of 
methodologies are used to segment groups of customers and 
to show the preferences and desires of the market 
segments. Typically, market research focuses on 
gathering either quantitative data (such as demographic 
information or numerical responses to surveys and 
questionnaires) or qualitative data (such as from focus 
groups) . One of the main limitations of these research 
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studies is that they are usually separate from the 
customers' actual and everyday use of the products and 
services being investigated. 

2. On-line purveys 

5 In an on-line survey, a subject sits in front of a 

computer. Generally, this means bringing the subject to 
the computer that is rxinning the survey software. At the 
time the subject has been told to complete the on-line 
survey, the survey software is run and it asks the 

10 subject questions. The subject uses a keyboard or mouse 
to answer the questions. The software records the 
subject's answers in a data file. After that subject has 
completed the survey, the software cem report those 
answers. After all the subjects have been run, software 

15 can report various compilations of the data set, and 
provide various analyses of an individual subject, a 
sub- set of subjects, the entire group, or comparisons 
between various sub-groups. Over time, a series of 
on-line surveys can be compiled, and the data may be 

20 compared in various ways (such as longitudinally) . 

3 . Field Programmable Logic Devices 
Engineers now able to rapidly produce unique, custom 
programmed chips in their offices using "desktop silicon 
foundries." An engineer uses a personal computer or 

25 workstation to design the chip with commercially 
available software. A blank chip, in a special box 
attached to the desktop computer, is programmed in a few 
minutes. This is by far the fastest and cheapest way to 
create custom chips that add custom features to products. 

30 When a chip design is finished, if only a small ntanber 
are needed, copies can be made in that "desktop silicon 
foxindry." If many of these custom chips are needed, they 
can be mass produced in a factory. 



4. Hand-held Bar Code Readers 

These devices are carried into the field by many 
types of employees, such as cotiriers for organizations 
like Federal Express. These devices gather data from 
individual products or transactions by means of reading 
printed bar codes. This data is held in the bar code 
reader until it is connected to a computer or to a device 
that communicates with a computer. At that time, 
function keys are pressed and the bar code reader's data 
is uploaded to thie computer. Diuring that same 
connection, function keys are pressed and the bar code 
reader may be reprogrammed by means of downloading new 
software into the bar code reader's memory. 

5. The Calculator 

The small, hsmd-held calculator contains a 
microprocessor, memory, display, power supply and input 
buttons. It can be mass manufactured in large enough 
quantities that these devices can be sold very 
inexpensively. 

6. gmflrt Cards 

The smart Card is like a calculator with 
additional memory and functions built into it. it is 
used for many types of applications, such as electronic 
ID systems that provide secure access throughout 
corporate offices, maintaining personal medical or 
financial account histories, and other single-purpose 
uses. A number of the prior art for Smart Cards and 
related devices demonstrate the feasibility of the 
present invention, including: 

(a) Systems for storing and transferring data 
between persons based on portable electronic devices 
(4,007,355, 2/1977, Moreno and 4,092,524, 5/1978, 
Moreno) , 
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(b) A portable element or reservation systems, for 
receiving, storing, displaying and outputting digital 
data (4,298,793, 11/1981, Melis et al.)# 

(c) A credit card with a memory, including plural 
5 memory fields, for keeping apcounts with predetermined 

homogeneous units (4,367,402, 1/1983, Giraiid et al.), 

(d) A data processing card system that may be 
carried by a user for insertion into external terminal 
devices, which actuates the data processing card system 

10 (4,539,472, 9/1985, Poetker et al.)# 

(e) A system for transferring electronic funds by 
means of portable modules which connect to resident units 
for transferring data between units or to a central 
computer (4,625,276, 11/1986, Benton et al.)r 

15 (f) An apparatus that accepts data from a people 

monitoring system n(which is attached to a television 
set) , stores the data and transmits it to a removable 
local unit that stores it (4,642,685, 2/1987, Roberts et 
al.), 

20 (g) A voice recording card can record and reproduce 

messages, and transmit and receive messages (4,677,657, 
6/1987, Nagata et alO# 

(h) An IC card for operating machines such as 
automatic cash siachines and ID systems, including a 

25 display for displayj^ng stored data, an IC card reader for 
reading the IC card, and transmitting/receiving meems for 
updating the data (4,746,787, 5/1988, Suto et al.)# 

(i) An intelligent card that includes a keyboeurd, 
display and IC chip, designed to provide secure 

30 identification of the card's holder (4,749,982, 6/1988, 
Rikuna et al.) # 

(j) A customer service system that stores customer 
service information in an IC card, and displays it on the 
card's display, based on menu selections by the person 

35 holding the card (4,752,677, 6/1988, Nakano et al,). 
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(k) An IC card system compatible with a bank account 
system, including account maintenance, money transfers 
and the functions of credit and debit cards (4,839,504, 
6/1989, Nakano), 
5 (1) A porteJsle data carrier that stores more thzui 

one bank and/or credit account number and data, and 
provides account information by means of a display 
(4,859,837, 8/1989, Halpem) , 

(m) An intelligent portable interactive personal 
10 data system (4,868,376, 9/1989, Lessin et al.), 

(n) A smart card apparatus and method of programming 
it, including a smart card control program and a data 
dictionary (4,874,935, 10/1989, Younger), 

(o) A method and system for using facsimile machines 
15 to perform electronic funds transfer (4,960,981, 11/1990, 
Benton, et al*) # 

(p) A portable electronic keysafe system (e.g«, a 
secure lock) that stores data, along with a stand to 
interface with a computer, and a computer that prograias 
20 the lock (4,988,987, 1/1991, Barrett et al.)# 

(g) A data collection system useful for trade shows 
employing a card containing a memory chip for recording 
and storing the data of individuals (5,019,697, 5/1991, 
Postman) , and 

25 (r) A portable interactive medical test selector 

that displays questions to a patient, stores answers and 
analyzes the answers to recommend appropriate medical 
tests (5,025,374, 6/1991, Roizen et alO« 
What are products and services? 

30 The departiure from this prior art comes from a 

fundamental re-definition: Physical products and many 
types of services are really high-level concepts that use 
specific physical designs of products and service 
concepts to engage customers and attempt to satisfy their 

35 needs, desires and expectations. This is inevitably 



- 7 - 

imprecise, and customers flexibly and individually 
determine how they will use the products and services 
that they buy. Thus, any one embodiment of a physical 
design is temporary and subject to isqprovements, even 
5 though it may look permanent at any one moment. 

Vendors typically use market research to discover 
\mf illed user needs and create new product and service 
designs that might capture valuable market share. The 
resulting physical products and services are therefore 

10 the current conceptual embodiment of a vendor's current 
knowledge of customer and user needs. As this knowledge 
is improved, the physical and process designs of products 
and services are altered. Thus, we propose that the 
cturxent designs of products and services at any time are 

15 a reflection of a vendor's knowledge of customer needs 
and desires. 

Today there are many approaches to competitiveness 
and the cost of failing to find a successful approach has 
mushroomed. For example, some world-class corporations 

20 use new technologies to capture meurket share. Others use 
a constant launching and churning of new product models 
to attack their competitors' customer-vendor 
relationships • 

This invention focuses on the competitive strategy 

25 of having companies work in a pzurtnership with their 
customers to gain the greatest ability to focus their 
resoiirces on developing the products and markets that 
customers want most, so that these <;ompanies therefore 
gain the biggest increases in sales and profits. It 

30 suggests that the value of these customer-vendor 

relationships is one type of crucial business advantage, 
and this may be expanded by engaging in new types of 
product development partnerships that may be made 
possible by this invention. 
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Weeds For Thi s Invenliion 

(Note: this invention's terminology is defined at 
the beginning of the Preferred Embodiment.) 

Simply put, this invention helps vendors and 
5 customers by transforming their learning cycle: It 
compresses the time and steps between setting business 
objectives, creating effective products and services, and 
improving them continuously. It also alters their roles: 
Customers become pairtners in the improvement process 

10 along with vendors and distributors. 

This invention's "Customer-Based Product Design 
Module" (CB-PD Module) generates numerous opportunities 
for improvements by integrating customers and employees 
into the design and delivery of products and services. 

15 The invention describes a specific new class of product 
feature that may be added to, or built into, many types 
of products and services. The CB-PD Module engages 
Customers in Development Interactions (DI) while products 
and services are being used. The customers and users 

20 provide direct, on-task vmderstanding of their use of the 
products and services, and of their unfilled needs, to 
the product vendors, designers and developers. 
Development Interactions (DI) will taXe place most often 
during actual uses of the product or service, which is 

25 when most unreported problems and dissatisfactions occur. 
The results of these Development Interactions (DI) 
clarify customer heeds, improve products, and they may 
also help solve problems, control costs, and improve 
services and operations. 

30 Because it automates this process and adds 

networking to many types of products and services, this 
invention may help change the cost, economics, methods 
and desirability of involving customers in the design and 
evolution of products and services. By automating this 

35 process, there are new opportunities to produce valuable 
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customer-based information that may become low in cost 
and constantly available. This might transform the 
overall learning cycle, the very process by which 
products and services can be improved continuously in the 
5 future. 

In other words, if your customers and users are telling 
you directly what has value to them and what doesn't, 
this becomes a way to manage a business better, to select 
priorities more responslvely, to budget scarce capital 

10 and human resources more accurately, to target the points 
where one's products and services make the most 
difference to customers, and to increase the company's 
revenues and profits faster than competitors. 

With this CB-PD Module, because of the new 

15 customer-vendor partnerships and learning cycle it 

creates, the result is a different learning cycle based 
on new kinds of interactive feedback from customers. 
Over time, if one or more general purpose CB-PD Modules 
can be productized and modularized for rapid and 

20 affordable insertion into appropriate products and 
services, that will decrease its cost, accelerate the 
learning process for many companies, and es^and 
management's ability to work directly with their 
customers to provide valuable new benefits faster than 

25 they are able to today. 

Prom this invention's viewpoint, critical 
management decisions spring from the fact that vendors 
invest considerable money, employee time and effort to 
create and market their products and services. One of a 

30 vendor's most important questions is, "How can ovir 

currently available resources be leveraged to jump faster 
and farther toward our goals?" Potential opportvmities 
exist at two levels. There are local decisions, such as 
how to design or improve a specific product or service. 

35 There are air rystem decisions, such as how to 
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prioritize the relative value of different product and 
Bervice investment opportunities. With multiple 
opportunities and limited resources, how can vendors 
continually identify the best available opportunities for 
investing in products and services, and for choosing 
their specific features and user interfaces? 

Answering these types of questions, to improve the 
management of businesses, the quality of products and the 
satisfaction of customers, are some of the core purposes 
of this invention. 

Summary of the Invention 
Role of this invention 

(Note: this invention's terminology is defined at 
the beginning of the Preferred Embodiment.) 

This Customer-Based Product Design Module (CB-PD 
Module) invention~iB designed to embed a new type of 
product feature within a range of products and services, 
helping them evolve into Customer Directed Products (CDP) 
by means of Development Interactions (DI) . The result is 
a continuous source of Aggregate Customer Desires (ACD) 
and Defined Customer Desires (DCD) from customers and 
users while they are using these products and services. 
This serves vendors as a continuous way to listen to 
Customers and understand their performeuice, their needs 
and their expectations. 

The CB-PD Module obtains its findings while 
customers are in the middle of product uses, during their 
real situations and needs. This has the potential to 
transform the role of Customers from remote and only 
partly understood participants into design partners with 
vendors. By automating these critical connections, it 
can produce a faster, more accurate and more profitable 
partnership between vendors and customers. 

With a mainframe computer, minicomputer or a 
computer network at the vendor, the Defined Customer 
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Desires (DCD) may be made available on-line. While each 
organization would decide which managers and employees 
should have access to this data, the opportunity to 
expand the connections between customers and both 
5 managers and employees is considerable. 

At the same time, the CB-PD Module is an 
xmobtrusive product feature. It is largely invisible to 
vendors and customers except when (1) the vendor sets up 
this Module, (2) customers engage in Development 
10 Interactions during some of their uses of a product or 
service, and (3) when vendor management receives a 
processed report. 
Description 

A CB-PD Module may have varied designs, to fit the 

15 functionality of each particular product or service. For 
a first example, consider a general purpose CB-PD Module. 
This would be a removable, self-contained module that 
could be either battery powered or receive its 
electricity from the product. It includes its own 

20 display or speaker for communicating with the Customer; 
its own keypad or microphone for the Customer to 
communicate with it; its own microprocessor and memory to 
run Customer Design Instruments (GDI) , interact with the 
Customer and store the Aggregate Customer Desires (ACD) 

25 data that result from those interactions; its own 

interface to the product to receive signals of specific 
types of events (such as when the product is turned on 
and off, when certain product features are activated, 
etc.); its own means to communicate with the Vendor (such 

30 as by an internal modem to link to the telephone network, 
by a plug to connect to an interface miit like a bar code 
reader, by a removable chip that stores and carries the 
data to an external reader, etc.), etc. By including 
such means, this interactive networking invention could 
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be mass manufactured and included in a variety of 
products and services. 

For a second example consider a product that 
includes its own keyboard for entry and a printer for 
5 output, such as an electronic typewriter. A CB-PD Module 
in the typewriter would be programmed to interact with 
the Customers or users (such as at every Nth time the 
unit is turned on, like the 10th and each successive 
100th time) . If the customer agreed to participate in a 

10 Development Interaction (D) ) , the CB-PD Module would 
print a series of pre-programmed probes on a paper that 
the customer inserts into the typewriter, one probe at a 
time. The Customer would answer each probe after it was 
printed, by mesms of the keyboeurd. To communicate back 

15 with the vendor, the typewriter could (1) if the CB-PD 
Module contained a modem chip and plug, it could be 
connected to a phone line so it automatically sends its 
data to the Vendor, (2) print the address for the 
Customer to mail in the replies; or (3) print folding 

20 ins tzruct ions and then the address right at the bottom of 
the replies, so they could be folded closed and mailed. 

A third example is any equipment that includes 
playback and recording, such as VCRs, dictation 
recorder /transcribers, and computer-contr oiled products 

25 (such as a desktop computer or a personal digital 

assistant) . A CB-PD Module would speak or display (on 
the TV screen) pre-recorded questions (recorded on chip 
or on a CB-PD Module tape or disk packaged with the 
product) . The answers could be recorded on tape, in 

30 digital storage or on a chip. For example, with a VCR, 
multiple choice probes could be displayed on a TV screen 
from a CB-PD Module in the product; the Customer would 
answer by pressing channel number keys on the hand-held 
remote control sold with the VCR; the answers would be 

35 recorded on a tape that the Customer inserts into the 



- 13 - 

VCR; at the end, the Customer could mail the tape in to 
the Vendor • Depending on the VCR's recording 
capabilities, open-ended questions could also be asked, 
with the Customer providing a spoken or a written reply. 
5 A foxarth example is a product that might suffer 

any type of a problem, breakdown or cause user- interface 
confusion. The CB-PD Module might have a "Help button" 
and the Customer would press it whenever there is a 
problem, suggestion or need that the customer wants to 

10 report. The product would use its native recording 
capability, the CB-PD Module would use its recording 
capabilities, or the Customer would be instructed in one 
of the alternative recording options described below. In 
the simplest example, the Customer might press the CB-PD 

15 Module's Help button l to 4 times to answer a 4 -part 

multiple choice question, and the customer replies could 
be stored in the internal Module. This data could be 
returned to the vendor by one of the means described in 
the preferred embodiments, such as by reading the CB-PD 

20 Module vhen the product is returned for repair to the 
Vendor or to a service center. 

The fifth example is when a service is provided, 
such as a car rental. The CB-PD Module could be 
voice-controlled and installed under the dashboard of the 

25 rented automobile. Customers could provide the 

Development Interaction (DI) during their use of the 
service (i.e., the car) . Between each customer, the 
rental company could download the data from the CB-PD 
Module, or swap it for a fresh one if it were a modular 

30 plug-based unit, then download the data by means of 
separate data reader (see the preferred embodiments, 
below) . 

In all of these examples, the CB-PD Module could 
be re-programmable so that new Customer Design 
35 Instiruments (CDI) could be put into them as needed. 
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Psaae 

Each vendor would decide where and how to use 
CB-PD Nodules in its products and services. This is a 
complete turnaround eysten that automates the conducting 
5 of Development Interactions (DI) between customers and 
Customer Designed Products (CDP) , followed by their 
automated analysis into Defined Customer Desires (DCD) 
and delivery to vendor managers and employees as 
Customer-Based Product Design Reports (CB-PDR) . This 
10 results in freguent addition of Customer-based product 
design recommendations during most stages of a product's 
life cycle, including: 

Uses during product development: As a complete 
turnaround system, the CB-PD Module can help track the 

15 testing of new and prototype products during their 

development, and provide the output of Aggregate Customer 
Desires (ACD) and Customer-Based Product Design Reports 
(CB-PDR) to product managers and designers. This keeps 
the development team informed of Customer responses and 

2 0 recommendations . 

Use in currently marketed products: Once a 
product is on the market, the CB-PD Module can be used to 
accelerate future improvements in the product by means of 
customer-generated suggestions and insights. Specific 

25 Customer Design Instruments (CDI) may be used to elicit 
different information from specific groups of customers 
(such as by dividing Customers functionally by their 
product uses, or vertically by their market segments) . 
The speed of this system also plays a role in that it 

30 communicates back to the product developers, 

instantaneously in some cases or at least quickly in many 
cases, the desires of numerous customers that would 
otherwise not be known or applied. 
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Ppssible iropactB from thi« invenh.inn 

The first and most important potential impact of 
this invention could be on the vendor's profits and 
market share. The CB-PD Module may provide competitive 
5 advantages that fit the vender's needs because, in the 
end, many vendors develop a product or service for only 
one reason, and that is to produce sales and profits. 
This invention offers the ability to demonstrate clearly 
to decision makers at the vendor company what it is about 
10 their product that is, or is not, effective, appealing, 
useful, etc. to their Customers while their product is 
being used. In many product life-cycle decisions, these 
clearly Defined Customer Desires (DCD) could prove to be 
crucial for the design, marketing, positioning, and 
15 future of the product and its specific features. 

The secona~|)otential impact is that this makes 
material transformations in the products and services 
that include this invention. For exaii5)le, the Defined 
Customer Desires (DCD) that receive the most attention by 
20 the product's vendor may be those that appear to have the 
largest direct impact on the financial success and 
marketing performance of the product (or the fundamental 
goals of the organization, which may or may not 
commercial; for example, an educational institution may 
25 be developing a technology-based curriculum product to 
produce certain learning outcomes or performance results, 
such as new skills in its students, and it may use a 
CB-PD Module to assess outcomes of its curriculum product 
during use, helping provide a constant flow of 
30 improvement information for this educational and 
non-commercial "product") . 

An agenda for product development may thus emerge 
from customer participation: the sphere of direct 
involvement and influence expands beyond product 
35 developers and internal managers (which is generally the 
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case at present) • Vendor employees may gain a greater 
recognition of the direct stake that customers have in 
the products and services that they buy and use. 
Similarly, customers may recognize the direct stake the 
5 vendors have in their ability to perform and succeed vith 
the products they buy. These converging interests may 
foster a new type of networked relationship that is made 
possible by this invention • 

The question of how to use this invention to improve 
10 management is answered by suggesting that vendors may 
become increasingly customer responsive by means of this 
invention. This may empower customers to become 
pro-active in stimulating product improvements, and in 
commxinicating their needs to vendors as a normal and 
15 largely unobtrusive part of using many products and- 
services . 

To the extent that vendors gain bottom-line 
results and strategic business advantages from this 
invention, they would demonstrate that critical business 

20 strategies include learning from Customers and responding 
to their needs, improving the performance and 
effectiveness of their customers, and fitting more 
accurately into their meirkets. 

If that should happen, it would become 

25 increasingly difficult to think of many types of products 
and services as non-communicative and unresponsive. 
On-line, networked products (i.e., those with a CB-PD 
Module, which this invention calls Customer Directed 
Products) offer a range of expanded two-way, interactive 

30 relationships between customers and vendors. Over time, 
these new relationships might even produce an evolution 
of free market economies toward increasingly responsive 
processes (see below for an initial description) . If 
that evolution does begin, the companies that fail to add 

35 this type of interactivity to t :^iir products (where this 



is an appropriate addition added by their competitors) 
might grow increasingly out of touch with a faster-moving 
world that includes two-way opportunities to is^rove 
products and services rapidly — a new normal way to do 
5 business in a networked world. 

Brief Description of the Drawing 
The above and other features and advantages of the 
present invention will become apparent from the 
discussion below of specific, preferred embodiments 
10 presented in conjunction with the accompanying drawings, 
in which: 

Fig. 1 is a flow chart of the Customer Design 
System (CDS) • 

Fig. 2 is an illustration of the front view of a 
15 Customer-Based Product Design Module (CB-PD Module) . 

Fig. 3 is em illustration of a Customer Directed 
Product (CDP). 

Fig. 4 is an illustration of a Customer Data 
Reader/ Programmer (CDRP) . 
20 Fig. 5 is an illustration of a CB-PD Module 

directly transmitting Aggregate Customer Desires (ACD) 
data through the telephone network. 

Fig. 6 is a block diagram of a Customer-Based 
Product Design Module (CB-PD Module) . 
25 Fig. 7 is a block diagram of a Customer Directed 

Product (CDP) . 

Fig. 8 is a flow chart of the Instzniment Design 
Repository (IDR) . 

Fig. 9 is a flow chart of the Instrument Design 
30 Repository (IDR) . 

Fig. 10 is a flow chart of Development 
Interactions (DI) . 

Fig. 11 is a flow chart of transmission with 
optional security procedures. 
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Fig. 12 is a flow chart of the growth of Aggregate 
Customer Desires (ACD) databases. 

Fig* 13 is a flow chart of a Customer-Based 
Product Design Report (CB-PDR) system. 
5 Fig* 14 is an illustration of a 

recommendedreporting format for Customer-Based Product 
Design Reports (CB-PDR) . 

Description of the Prefetxed Embodiment 
Components of This Invention 

10 To facilitate the description of the invention, it 

is worthwhile to define some conventions solely for this 
purpose* These conventions are somewhat eurbitrary and 
should not be construed as limiting to the generality of 
the invention. For the purpose of this description: 

15 (a) Customer Directed Product (CDP) : An 

interactive product includes a CB-PD Module; a CDP 
interacts with the Customer, or the Customer may initiate 
interactions with a CDP; these interactions are by means 
of the CB-PD Module. 

20 (b) Customer Design System (CDS) is the overall, 

interactive system by which the Customer provides design 
information to a Vendor. 

(c) Customer Design Instrument (CDI) is a specific 
set of Customer Probes (CP) that are intended to elicit 

25 the raw data, which are called Aggregate Customer Desires 
(ACD) . 

(d) Customer Probes (CP) are the prompts, 
questions, etc. stored in a CB-PD Module for interacting 
with a Customer. 

30 (e) Instrument Design Repository (IDR) is a stored 

set of Customer Probes (CP) that are available, as an 
authoring system, for use in constructing Customer Design 
Instrximents (CDI) . It also stores Customer Design 
Instrvunents (CDI) that may be reused or modified to 

35 produce new Customer Design Instrximents (CDI) . 
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(f) Aggregate Customer Desires (ACD) are the raw 
data that results from customer use of the CB-PD Module. 

(g) Customer Data Reader/ Programmer (CDRP) is a 
hardware device used in the collection and/or 

5 transmission of Aggregate Customer Desires (ACD) data to 
a Vendor, and in programming the CB-PD Module. 

(h) A Development Interaction (DI) is the actual 
event when a Customer interacts with a Customer Directed 
Product (CDP) . 

10 (i) Vendor Initiated Interactions (VII) and 

Customer Initiated Interactions (CII) are two types of 
Development Interactions (DI) that are described in the 
preferred embodiment; other types are possible, and some 
are listed below. 

15 (j) Defined Customer Desires (DCD) are the 

analyzed findings that result from customer use of the 
CB-PD Module in a Customer Directed Product (CDP) . 

(k) Customer-Based Product Design Report (CB-PDR) 
is an automated, structured report system that analyzes 

20 and presents the Defined Customer Desires (DCD) . 
The Parties In This Invention 

To facilitate the description further, it is 
worthwhile to define some of the players in the product 
design process that is envisioned by this CB-PD Module 

25 invention: 

(a) The Customer is the person, group of people, 
or company that uses the Customer Directed Product (CDP) 
and interacts with the CB-PD Module. 

(b) The Vendor is the company that sells the 
30 Customer Directed Product (CDP) , which may be either a 

product or a service. [Note that a "vendor" may also be 
an educational institution (such as a university that 
wants to evaluate the effectiveness of an educational 
technology curriculum product) , a nonprofit organization 
35 (such as a foundation that wants frequent client feedback 
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from a program of one of its grantees, to help improve 
that program rapidly), a government agency (such as the 
State Depsirtment, which may want a CB-PD Module that 
helps improve its automated language education 
5 laboratories), etc. In other words, the Vendor referred 
to here may be any type of organization or institution,] 

(c) The Distributor is a company that re-sells a 
Customer Directed Product (CDP) and may add services or 
support to it. The Distributor may sell to Retailers or 

10 directly to Customers, (Retailers are a special category 
of Distributor who can engage in all the same activities 
as a Distributor, with respect to this CB-PD Module 
invention,) 

(d) The Service Company is a company that provides 
15 post-sale repair or support to the Customer, 

(e) The Cofiimxinications Service Vendor is the 
common ceurrier that provides communications services. 

For the purposes of this description, both the 
Products Euid the Services appropriate for this invention 

20 will be referred to as Products, In many types of 

services it is possible to include a CB-PD Module, such 
as in the rental of automobiles, during or after the 
delivery of travel services (such as a stay at a resort) , 
etc. These services may be tximed into Customer Directed 

25 Services (CDS) by means of this invention, 
Svstem Description 

The product that is manufactured in the preferred 
embodiment of this Customer-Based Product Design Module 
(CB-PD Module) invention is a specialized computer 

30 module, which on occasion is similar to a **smart card," 
including internal software and the optional of external 
software. This Customer-Based Product Design Module 
(CB-PD Module) is applicable to a wide range of products 
and services, and the use of a sub-set of these CB-PD 

35 Mot^ule embodiments should be construed as included. 
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Turning now to FIG. 1, the overall Customer 
Design System (CDS) describes the process by which 
Customers, by means of the CB-PD Module, can direct, 
guide or assist the Vendors of customer Directed Products 
5 (CDP) , which contain such a module. This process begins 
with a Vendor setting product, market or other commercial 
objectives 10 and then designing the product 12. One of 
the product's features will be a CB^PD Module 14, which 
will include a custom Customer Design Instrument (CDI) 

10 specific for that product. As the Customer uses the 

product 16, pre-programmed trigger points are checked in 
the CB-PD Module 18. These trigger points may be 
initiated by the CB-PD Module or by the Customer. If a 
trigger point has not been reached, the Customer's use is 

15 not interrupted. If a trigger point is reached, the 
CB-PD Module requests the Customer's participation in a 
Development Interaction (DI) 20. If the Customer says 
no, then that trigger point is passed without a DI 
occurring. If the Customer agrees, a Development 

20 Interaction is performed 22. This includes running the 
Customer Design Instrument (CDI) and recording the 
Aggregate Customer Desires (ACD) 24, which are comprised 
of the Customers responses during the Development 
Interaction. The Aggregate Customer Desires are 

25 delivered to the Vendor 26 vrtiere they are entered into an 
Aggregate Customers Desires (ACD) database. 
Periodically, a report is run 28 which analyzes the 
aggregate data into Defined Customer Desires (DCD) 
comprised of the Customer's Views and suggestions during 

30 that period. This is presented in an on-line or printed 
Customer-Based Product Design Report (CB-PDR) 28. This 
Customer information is used to help improve products, 
services, marketing and other areas of business 
operations 30, and is fed back into an iterative design 

35 12. Whenever needed, the Customer Design Instrument is 
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updated 14, and distributed by a variety of means (such 
as including it in the new products sold) to Customers • 

The Customer Design System (CDS) in FIG. 1 
provides the Vendors that use it with customer-based 
5 product and market development information 30, based on a 
Customer-Vendor NETWORK 14, 24, 26, 30 that is built into 
appropriate Customer Directed Products (CDF) 12 by means 
of a CB-PD Module 14. Vendors may employ this new sotirce 
of Customer information 30 whenever they wish to is^rove 
10 their product design decisions 12. The Vendors may also 
use this new information 30 to reduce some of their other 
types of market research expenses. 



Vendors hands-on Customer-based information 30 that is 

15 generated WHILE THEIR PRODUCTS ARE BEING USED. At their 
moments of greatest need. Customers tell Vendors their 
perceptions, expectations and the shortcomings of their 
product (s) and their associated services 24. They are 
able to communicate 24, "This is what I'm doing to use 

20 your product. This is why I need it and why I use it 
this way. Here are the specific things I'd like you 
improve, and why they are important to me. I'd also like 
to tell you how to improve your relationship with me. 
Here axB the important things I'd like you to do now.** 

25 Since Customer pxir chases decide those products' adoption, 
rate of use, success and market share, the type of 
Customer-Vendor network in Fig. 1 may provide strategic 
competitive advantages to Vendors interested in increased 
sales, revenues, market share or profits. 

30 Vendors can use this Customer Design System (CDS) 

to involve their Customers in guiding and determining: 



The Customer Design System (CDS) in Fig. 1 gives 



.What product features to improve and why 12, 
.How to improve target meurketing's 
accuracy and effectiveness by clarifying 
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what has the most value to specific groups 
of customers 30, 

•Sales force insights into the needs of 
specific customers that assist in winning 
5 adoption of their product (s) throughout 

those customers' business operations 30, 
and 

•Other insights \uiigue to an individual 
customer, a market segment, or a mass 

10 market 30. 

It is commonly said that microprocessors eure being 
integrated into numerous products; that computers are 
disappearing into products. This Customer Design System 
(CDS) may uncover and enable new strategic business 

15 opportunities 30 by means of placing a NETWORK into 

appropriate products. Strategic competitive advantages 
may include accelerating these Vendors' abilities to 
improve their products faster, fitting their products to 
their Customers and markets accurately, and satisfying 

20 Customer needs better than their competitors who do not 
include a network in their products. Vendors who use 
this 14, and only these Vendors, have this automated 
network to work with their Customers and learn from them 
24 dxuring product use. With each new cycle of iterative 

25 product improvement 12, these Vendors' may leap farther 
ahead of their competitors in product quality, customer 
satisfaction, sales and profits. 

since businesses of all types increasingly rely on 
information technologies for their business operations, 

30 how can these emerging technology capabilities be 
harnessed to improve product quality, revenues and 
operations faster and more capably than their 
competitors? This Customer Design System (CDS) assists 
Vendors in fitting their products to the most important 

35 needs of Customers 12 by means of automated irrt^ractivity 
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24 that enlists larger numbers of Customers 20 as design 
and business partners. Because these Customers provide 
their information WHILE THEY ARE USING THE PRODUCTS 18^ 
these Vendors may gain the opporttmity to fit their 
5 products and marketing to Customer needs faster and more 
accurately than their competitors 12. The Customer 
Design System (CDS) in Fig, 1 may be integrated as a 
customer-linked network that is attached to 26 and 
integrated into 28 the firm's information technology 

10 systems, so that this reporting system 28 (which may 
deliver finished reports that are easy to read and 
understand) can be provided on-line 30 to numerous 
managers and employees throughout the organization 

Turning now to Fig. 2, the physical appearatus of 

15 one embodiment of a Customer-Based Product Design Module 
(CB-PD Module) , which is detailed below, is illustrated. 
The following represents a reasonably complete set of 
user interface, electric power and communications 
input/output (I/O) features; not all of these need to be 

20 included simultaneously in any one CB-PD Module. On the 
front surface of the card 62 there are provided a display 
40; an input/ output (I/O) communications plug 42; an 
audio speaker 44; a plug for electric power 46; a 
microphone 48; a removable memory chip 50; a physical 

25 handle for the device 52; a wireless antenna 54; «m 
internal battery for power 56 (which may be a 
rechargeable battery for portability, a non-rechargeable 
lithium battery for longer life, etc.); keys or buttons 
for entering letters and numbers 60; and keys or buttons 

30 for choosing functions or operating modes 58. In some 
cases there are two possible features that perform the 
same operation (some of these options include entering 
Customer input via the microphone 48 or by the 
letter/number keys 60, communicating with the product 

35 and/or with external devices via the I/O plug 42 or the 
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antenna 54 or a removable chip 50^ and coxamxini eating with 
the Customer via the speaker 44 or the display 40) and in 
such cases, only one of these features needs to be 
employed. In some cases a feature may be required even 
if it is usually non-essential (for example, if the type 
of RAM memory is present that requires electric power, 
then a battery 56 backup is required to power the Module 
when it is not powered by the product's electricity 
through the plug 46) • In cases where the product 
contains the means to perform some of these functions, as 
will be illustrated in another preferred embodiment, it 
may not be necessary to duplicate those features in that 
product's CB-PD Module. 

The special purpose function keys 58 include 
labeled buttons for those interactions needed in any 
particular CB-PD Module. Some of those fimctions may 
include transmitting or receiving data via the I/O plug 
42 or the antenna 54, starting and stopping the recording 
of a voice message via the microphone 48, playing back 
stored data via the speaker 44 or the display 40, or 
quitting a Development Interaction (DI) via a terminate 
function key 58. 

Turning to Fig. 3, the physical apparatus of a 
second preferred embodiment of the CB-PD Module is 
illustrated as a complete Customer Designed Product 
(CDP) , a facsimile machine 70. The difference is that 
this embodiment employs features already built into the 
product, so its design has been adapted to fit into the 
physical appearance and functioning of the product. The 
following represents a reasonably complete set of user 
interface, electric power and communications input/output 
(I/O) features based on those already included in this 
product. In the facsimile machine 70 there are provided 
a display 72; telephone communications for input/output 
(I/O) 76; an audio speaker 74; electric power from the 
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facsimile machine 70; a microphone for Customer input 78; 
keys or buttons for entering letters and numbers 82; keys 
or buttons for choosing functions or operating modes 80;. 
and a printer 84. In some cases there are two or more 
5 possible product features that may perform the same CB*PD 
Module operation (some of these options include entering 
Customer input via the microphone 78 or by the 
letter /niimber keys 82, communicating with the Customer 
via the speaker 74 or the display 72 or the printer 84, 

10 and locating function or mode keys on the facsimile 

machine 80 or on the handset 80) and in such cases , only 
one of these features needs to be employed. The CB--PD 
Module in the facsimile machine 70 is therefore able to 
employ already existing product features 72, 74, 76, 78, 

15 80, 82, 84 and may therefore merge them with the CB-PD 
Module to produce an integrated product design and 
integrated product/CB-PD Module operation. 

Another physical component in this invention is 
the Customer Data Reader /Programmer (CDRP) illustrated in 

20 Fig. 4. This embodiment of a reader /programmer 92 
resembles a credit card authorization terminal. This 
apparatus includes keys for dialing the phone 100, a 
handset 94, a display 96, and an optional light 102. 
The CB-PD Module 106 is inserted into the reader socket 

25 104. There, the Module's electric power may be supplied 
by the Customer Data Reader /Programmer 92 via the CB-PD 
Module's plug 112. The connection between the CB-PD 
Module 106 and the Customer Data Reader /Programmer 92 is 
via the I/O plug 110. Once the CB-PD Module has been 

30 inserted, the operator connects to the Vendor's computer 
118 over the telephone line 116 by pressing a fxinction 
key 98 and dialing the Vendor's phone ntimber on the 
dialing keys 100. The data exchange from the CB-PD 
Module 106 may be wholly controlled by the Vendor's 

35 computer 118, with the Customer Data Reader /Programmer 92 
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acting as an interface to the CB-PD Module 106. After 
the data has been read, the Vendor's computer IIB may 
download a new prc^am through the Customer Data 
Reader /Programmer 92 into the CB-PD Module 106 • As an 
5 interface device, this embodiment of the Customer Data 
Reader/Programmer 92 may be attached locally and directly 
to the Vendor's computer (to provide data reading, 
programming or both) instead of being linked from a 
remote location via a telephone line 116. 

10 Alternatively, the Customer Data Reader/ Programmer 

may seirve as a stand alone device under its own program 
control. In this case, reading the data would be 
initiated by pressing a "receive" function key on the 
Customer Data Reader/ Programmer 98 and a "transmit" 

15 function key on the CB-PD Module 106. The Customer may 
be guided through this by prompts or instructions on the 
display 96, or on the display 108. While the data is 
being read, the light 102 may be lit to indicate proper 
operation. Alternatively, a message such as "Receiving 

20 data" may be displayed on the display 96, or a message 
such as "Sending data" may be displayed on the display 
108. The operator may then connect to the Vendor's 
coii5)Uter 118 over the telephone line 116 by pressing a 
function key 98 and dialing the Vendor's phone number on 

25 the dialing keys 100. The operator may then transmit the 
data to the Vendor's computer 118 by pressing a function 
key 98; while the data were being transmitted, a message 
such as "Sending data" may be displayed on the display 
96. 

30 After this data transmission occurs, the Customer 

Data Reader/ Programmer 92 may have a new program 
downloaded to it by the Vendor's computer 118 for 
upgrading the program in the CB-PD Module 106. The 
progrcuraning of the CB-PD Module 106 by the Customer Data 

35 Reader /Programmer 92 may then be initiated by pressing a 
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"Send program" function key on the Customer Data 
Reader/Programmer 98 and a "Receive program" function key 
on the CB-PD Module 114. The Customer nay be guided 
through this process by prompts or Instructions on the 
5 display 96, or on the display 108. While the CB-PD 

Module 106 is being programmed, the light 102 may be lit 
to indicate proper operation, or a message such as 
"Program downloading" may be displayed on the display 96, 
or on the display 108. 

10 Fig. 5 illustrates a second embodiment of the 

Customer Data Reader/Programmer. In this embodiment, the 
CB-PD Module 120 contains a standard telephone plug as 
its I/O plug 122 and an internal modem 130. A standard 
telephone cable 126 is used to attach the CB-PD Module 

15 120 to a telephone line 124. When the CB-PD Module is 
connected to the telephone network, this is indicated by 
a message such as "Ready to transmit" on the display 128, 
Pressing the appropriate "Send and receive" function key 
132 at that time automatically dials the Vendor's 

20 computer, transmits the data and receives a new program. 
An appropriate message may be displayed on display 128 
while this is taking place, such as "Data is being 
exchanged." 

Internal Physical Pescrit^nnp 

25 Pig. 6 shows a functional block diagram of the 

CB-PD Module in Figure 2. This is preferably a 
microprocessor-based integrated circuit (IC) of compact 
and inexpensive design. 

The CPU/ROM Memory 146 is a microprocessor plus 

30 ROM and RAM memory 158. The memory 158 may be volatile, 
which requires constant electric power (i.e., 
conventional DRAM) or it may retain its data without 
requiring power (i.e., nonvolatile "flash" memory). A 
separate unit is not specified for physical storage of 

35 the Customer Design Instrument (CDI) and the Customer's 
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Aggregate Customer Desires (ACD) data (i.e., a miniature 
hard or floppy disk) since memory technology is evolving 
rapidly. Currently, "flash" memory provides system BIOS; 
replaces ROMs, DRAHs and SRAHs; and is beginning to 
5 replace floppy and hard drives in various systems. 

Alternatively, a system of removable physical 
storage may be employed, such as the removable chip 50 
illustrated in Fig. 2. A removedsle storage method 
enables the CB-PD Nodule's control programs to be updated 

10 without involving data communications. For example, a 
removable chip enables the data to be transferred by 
inserting the chip in a reader capable of downloading the 
data and updating the Customer Design Instrtment (CDI) 
stored on the chip. If a removable storage method is 

15 used, it should be easily removable and replaceable by an 
untrained Customer. 

The keypad 148 may contain sufficient keys for all 
letters and niimbers, or a reduced set. It also contains 
function keys that provide specific programmed operations 

20 (such as transmitting the collected data) . The keypad 
148 is coupled to ports on the microprocessor to provide 
digital input from the Customer, which may include any 
character or function that may be enabled by a key that 
is programmed in that meumer (such as letters, numbers or 

25 an "enter" key; more complex operations connected with 
Development Interactions (DI) such as opening a scratch 
pad to attach a text comment or suggestion to a 
particular question; or functional operations such as 
transmitting and receiving data; etc.). 

30 The display controller 144 delivers ASCII text to 

the display 142. The display provides mentis, 
instructions, probes, messages and other communications 
to the Customer. With the display 142 and keypad 148 
together, the CB-PD Module is capable of conducting a 

2' Development Interaction (DI) with the Customer. This may 
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be initiated by the Customer or by the CB-PD Module. 
Memory 158 provides digital storage for one or more 
Customer Design Instruments (GDI) , customer data from 
Development Interactions (DI) , etc. in small data files 
5 or in a database of Aggregate Custcnner Desires (ACD) . 
The power sources 46, 56 shown in Fig. 2 supply electric 
power to the electronic circuit of the CB-PD Module shown 
in Fig. 6. An optional clock/calendar circuit 140 may be 
included to provide a trigger for running Development 
10 Interactions (DI), to stamp the time and date of each DI 
in the Aggregate Customer Desires (ACD) file, to log the 
frequency of use of the product or of certain features of 
it, etc. 

• Alternatively, Development Interactions (DI) may 

15 be conducted by means of voice. In Fig. 6 the microphone 
152 is connected to an analog-to-digital converter 156. 
When voice or sounds are entered via the microphone 152, 
the analog-to-digital converter 156 converts it to 
digital data which is stored in memory 158. The speedcer 

20 150 is connected to a digital-to-analog converter 154. 
When digital data is stored in memory 158, the 
digital-to-analog converter 154 converts it to analog 
data which can' be reproduced as voice from the speaker. 
The speaker may also be used to signal the Custcnner via 

25 beeps, alarms, tones, words or other sounds. 

,The CPU/ROM memory 146 is connected to an I/O 
device or circuit Which may have various designs. Some 
of the I/O options include direct connection to a 
Customer Data Reader/ Programmer 176 by means of a 

30 connector 174, connection to a telephone line 170 by 
means of a modem 168, and wireless radio communications 
by means of a transmitter /receiver 164 and an antenna 
166. In addition, there may be connections with 
communications features already included in the product 

35 172. Regardless of the I/O means chosen, a compact 
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design and components are preferable. For transmission, 
the digital data stored in memory 158 can be tramemitted 
166, 170, 176. For reception, digital data received 166., 
170, 176 can be stored in memory 158. By means of an 
5 800# phone call, there does not need to be any cost to 
the Customer for this call. 

Based on the present embodiment. Development 
Interactions (DI) are recorded during the use of a 
Customer Directed Product (CDP) and stored in memory 158. 

10 When the CB-PD Module is enabled for I/O (based on the 
method built into the Module 166, 170, 176) and the 
appropriate function key pressed 58 in Fig. 2, the Module 
transmits its Aggregate Customer Desires (ACD) data. If 
the Vendor would like to re-program the CB-PD Module, the 

15 new progrzuQ (such as a new Customer Design Instrument) is 
received by the Module by the communications method built 
into the Module 166, 170, 176 and stored in memory 158. 

Fig. 7 shows a functional block diagr£ua of the 
CB-PD Module installed in the Customer Directed Product 

20 in Figure 3, the facsimile machine 70. Certain design 
assumptions have been made: first, the user interface 
(UI) is based on a combination of voice 74, 78 in FIG 3, 
display 70 and function keys 80 (though other options are 
possible, such as the display 70 and keypad 82, or the 

25 printer 84 and keypad 82); the I/O with the vendor is 

based on an internal modem and the telephone line 76; and 
because of this direct facsimile machine 70 to Vendor 
telephone connection, the CB-PD Module is not removable 
and a Customer Data Reader/ Programmer (CDRP) 92 in Fig. 4 

30 is not needed. 

The CPU/ROM Memory 186 is a microprocessor plus 
ROM and RAM memory 198. The memory 198 may be volatile, 
which requires constant electric power (i.e., 
conventional DRAM) or it may retain its date without 



requiring power (i.e., "flash" memory). A separate unit 
is not specified for physical storage of the Customer 
Design Instrument (CDI) and the Customer's Aggregate 
Customer Desires (ACD) data (i.e., a miniature hard or 
5 floppy disk) since memory technology is evolving rapidly. 
Currently, "flash" memory provides system BIOS; replaces 
ROMs, DRAMS and SRAMs; and is beginning to replace floppy 
and hard drives in veurious systems. 

The keypad 188 may contain sufficient keys for all 
10 letters and numbers, or a reduced set. It also contains 
function keys that provide specific programmed operations 
(such as transmitting the collected data) . The keypad 
188 is coupled to ports on the microprocessor to provide 
digital input from the Customer, which may include any 
15 character or function that may be enabled by a key that 
is programmed in that manner (such as letters, numbers or 
an "enter" key; more complex operations connected with 
Development Interactions (DI) such as opening a scratch 
pad to attach a text comment or suggestion to a 
20 particular question; or functional operations such as 
transmitting and receiving data; etc.). 

The display controller 184 delivers ASCII text to 
the display 182. Depending on the Dl, menus, 
instructions, probes, messages and other communications 
25 may be made with the Customer by means of the display, 
voice or a combination of both. Memory 198 provides 
digital storage for one or more Customer Design 
Instruments (CDI) , customer data from Development 
Interactions (DI), etc. in small data files or in a 
30 database of Aggregate Customer Desires (ACD) . The power 
source is directly from the facsimile machine 70 which 
remains powered at all times to preserve its 
user-programmed memory; this also supplies electric power 
to the electronic circuit of the CB-PD Module shown in 
35 Fig. 7. Either the facsimile machine's 70 clock/ calendar 
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circuit or an optional CB-PD Module clock/ calendar 
circuit 180 may be included. 

Development Interactions (DI) may be conducted by 
a variety of means that may include communications from 
5 the Customer Directed Product (COP) to the Customer by 
means of the LED display 72, the printer 84 or voice 74; 
and communications from the Customer to the Customer 
Directed Product (CDP) by means of the keypad 82, 
function keys 80 or voice 78. 

10 In this description of this preferred embodiment. 

Development Interactions (DI) are conducted by means of 
voice. The specdcer 190, which is the handset 74 (or a 
speaker-phone if the facsimile machine has one) is 
connected to a digital-to-analog converter 194. When 

15 digital data is stored in memory 198, the 

digital-to-anal6g^converter 194 converts it to analog 
data which can be reproduced as voice from the speaker. 
The speeJcer may also be used to signal the Customer via 
beeps, alarms, tones, words or other sounds. The 

20 microphone 192 is connected to an analog-to-digital 

converter 196. When voice or sotinds are entered via the 
microphone 192, the analog-to-digital converter 196 
converts it to digital data which is stored in memory 
198. 

25 With a combination of the speaker 190, microphone 

192, display 182 and keypad 188 together, the CB-PD 
Module in this embodiment is capable of conducting a 
Development Interaction (DI) with the Customer. This may 
be initiated by the Customer or by the CB-PD Module. For 

30 ex£uaple, the speaker 190 could recite a question and a 
beep could sound at its end. The Customer could recite a 
reply into the microphone 192 which would be stored in 
memory 198. The Customer could be verbally told, using 
the speaker 190, the key to press after finishing the 

35 reply. In addition, yes/no, multiple choice, scale 
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questions and similar types of questions might be en2Ut>led 
by means of the display 182 which might display a 
message, such as the following for a yes/no question: 

First line: "Press l for Yes and 2 for No" 
5 Second line: "Press # to end and exit". 

For communications, the microprocessor /ROM memory 
186 is connected to a modem 204 that is connected to a 
telephone line 206. For transmission, the digital data 
stored in memory 198 can be transmitted 204, 206. For 
10 reception, digital data received 206, 204 can be stored 
in memory 198. By means of an 800# phone call, there 
does not need to be any cost to the Customer for this 
call. 

Based on the present esibodiment. Development 

15 Interactions (DI) are recorded during the use of a 

Customer Directed Product (CDP) and stored in memory 198. 
When the CB-PD Module is enabled for connection to the 
Vendor's computer by pressing the appropriate ftmction 
key 80, the CB-PD Module transmits its Aggregate Customer 

20 Desires (ACD) data. If the Vendor would like to 

re-program the CB-PD Module, the new program (such as a 
new Customer Design Instrument) is received by the Module 
206, 204 and stored in memory 198. 
Instnment Design Repository fIDR) 

25 The Instrument Design Repository (IDR) is an 

automated means to construct Customer Design Instruments 
(CDI) and program (or re-program) Customer-Based Product 
Design Modules (CB-PD Modules) . The IDR includes one or 
more stored sets of Customer Probes (CP) , one or more 

30 Customer Design Instriments (CDI) , and utilities for 
downloading CDIs to CB-PD Modules. Existing Customer 
Design Instruments (CDI) may be used, modified, combined, 
re-used, etc. to produce new CDIs. The new Customer 
Design Instrxment (CDI) may then be downloaded into a 

35 CB-PD Module or saved for downloading in the future. 
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FIGS. 8 through 9 inclusive are flow charts which set 
forth the operation of the Instnunent Design Repository 
(IDR). The IDR allows a Customer Design Instrument (CDI). 
author to create new CDIs. The new CDIs will then be 
5 downloaded or programmed into the CB-PD Module. 

As represented in Fig. 8, the Instrument Design 
Repository (IDR) is organized to have a number of main 
ftinctions. These include choosing a local set of 
Customer Probes (CP) 218 or a local Customer Design 
10 Instrument (CDI) 218, choosing a remote set of Customer 
Probes (CP) 228 or a remote Customer Design Instrument 
(CDI) 224 (i.e., which are located on a remote computer 
system) , choosing the triggers 232 for initiating 
Development Interactions (DI) with Customers, choosing 
15 downloading utilities 238 to program CB-PD Modules, or 
exiting 244 the IDR. 

If the user chooses a local 218 or a remote 224 
set of Customer Probes (CP) , or a local 218 or a remote 
228 Customer Design Instrument (CDI) is chosen, the 
20 choice made is confirmed with the user 220, 228 by 

displaying its descriptive data and giving the user the 
opportimity to change that data, if appropriate. If the 
connection is"«rith a remote computer system 226, then the 
user's choice is downloaded to the user's system 230 
25 before proceeding. 

Turning now to Fig. 9, after the user selects a 
set of Customer Probes (CP) or a Customer Design 
Instrument (CDI), the user may choose the view 252. The 
list of available views is displayed 254. These may 
30 include areas such as: 

.Multiple views open at once, including 

two or more sets of Customer Probes (CP) 

and/or Customer Design Instruments (CDI) , 

so the user could access additional 
35 sources of probes while working. 
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•Individual Customer Design Instruments 
(GDI), including instruments that have 
been used previously, those that have been 
written by an outside professional, those 
5 that have been downloaded from remote 

computer systems, etc., 
•By types of Probes, such as scale, 
multiple choice, true/false, short answer, 
etc. 

10 .By product or by product features, such 

as by a specific product like the 
facsimile machine 70 in Fig. 3, or by a 
generalizable product feature such as the 
print quality of the printed output used 

15 in a variety of the Vendor's products 84 

in Fig. 3, 

.By what the Customer Probes (CP) test 
for, with groupings for questions on the 
product's user interface, appeal, utility, 
20 effectiveness, efficiency of operation, 

etc. 



Subroutines are included 254 for adding, modifying 
and deleting views from the available views. To create 
and display these views, each Customer Probe (CP) may be 

25 assigned one or more codes that specifies how it is to be 
displayed in the respective views. To display by each 
view, these codes are read and the Customer Probes (CP) 
are grouped and displayed based on those codes. After 
the user chooses a view 254 the set of Customer Probes 

30 (CP) selected 220, 228 or the Customer Design Instriiment 
(CDI) selected 220, 228 is displayed from the user's 
viewpoint 256. 



The user may then choose a function 258 from the 
available functions 260. These may include operations 
like: 

» Write Customer Probes, 
•Edit Customer Probes, 
•Delete Customer Probes, 
•Reorder the Probes, 

•Print Customer Probes (or the Customer 

Design Instrument) , 
•Change descriptive information for the 
set 

of Customer Probes (or the Customer Design 

Instrument) , 
•Merge two or more sets of Customer Probes 

(and/or Customer Design Instruments) , 
•Switch to another set of Customer Probes (or 

another Customer Design Instrument) , 
•Change language (for developing Customer Probes 

and 

Customer Design Instriiments to fit other nations 
and cultures) , 
• Return to laain menu, etc. 

For each function chosen, display the appropriate 
sub-choices 262. For example, for Writing, Editing and 
Deleting Customer Probes, some of the choices may 
include : 

•Multiple choice Probes, 
•Scale Probes, 
•True/False Probes, 
•Checklist Probes, 
•Short answer Probes, 
•Essay answer Probes, 
•Matching Probes, etc* 
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Vttien performing an operation 264 each entry screen 
provides an appropriate format for that type of probe to 
be entered, a preferred reply to be entered (if it will , 
be needed during later analysis of replies) , and codes 
5 for displaying the Probe from various viewpoints. After 
opening the desired set of Customer Probes (CP) or 
Customer Design Instrument (CDI) , the user can delete 
inappropriate probes, add new ones, or modify existing 
ones. Next, the user could move the probes into the 
10 order desired. 

As another example, for printing or saving a 
Customer Design Instrument (CDI) , some of the operations 
264 may include: 

.Select Probes, 
15 .Save Customer Design Instrument with just 

SelectedT>robes , 

.Save Ciistomer Design Instrument with all 
Probes (archive) , etc. 
When the file is saved, the Customer Design 
20 Instziiments (CDI) are linked with the appropriate trigger 
points to display them and record the Customers' answers. 
If specific Customer Probes (CP) must be asked 
individually at specific trigger points, these are linked 
at this time as well. 
25 At any time, the user may end the cturrent 

opera'tion 264 and switch 268 to another function 216, 
224, 232, 238, 244, 252, 258 or operation 262, 264. If 
the user W2mts to switch to another file or function 268, 
the user is offered the option to save the area being 
30 worked on 270. 

If triggers 232 in Fig. 8 are chosen, a list of 
available triggers is displayed 234. These may include a 
variety of triggers some of which will be described 
below, but exeunples include: 
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.Vendor Initiated Interactions {VII ) (at 
product installation, at Nth use of the 
product, changes in the rate of use of the 
product, etc. ) , 
5 .Customer Initiated Interactions (CI I) 

(interactive evaluations and suggestions, 
electronic suggestion pad, help button, 
etc«}, and 

•Passive Interactions (PI) (diary logs, 
10 passive evaluation of comprehension, 

etc.). 

As each trigger is selected 234, the appropriate 
Customer Design Instrtuaent (GDI) is specified to run at 
that trigger; this provides for the specific appropriate 

15 Development Interaction (DI) to take place at each 

trigger* For example, the Vendor may want Customers to 
help improve the installation method after the first time 
they use it, and this would involve a completely 
different Customer Design Instrument (CDI) than a 

20 Customer Initiated Interaction (Cll) that provides 
Problem Repoirts (PR) by means of the Help button. 

As another example, a Vendor may wsmt stib-triggers 
within a single Development Interaction (DI) , such as a 
probe about intentions when the product's use begins, 

25 several probes when major product functions are operated, 
and a final probe about satisfaction when the product's 
use ends; these could be specified by means of 
sub-triggers that would be specified either when triggers 
are specified 234 or when probes are edited 264. 

30 These customized probes may be displayed at the 

correct points by using clear Instrument Design 
Repository (IDR) standards that sepeurate them into 
pre-use, on-task, and post-use categories. This 
automatically specifies the first and third categories 
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while having to attach only the on-task questions to 
varying trigger points, since this reduces the custom 
programming needs significantly, it is possible to 
automatically include the triggers for a group pre-use 
5 probes, and a group of post-use probes, in virtually 
every Customer Design Instrument (GDI) as standard 
sub-routines. The interactive, on-task questions would 
be displayed by their own standard sub-routine (such as 
"display probe 14") at the correct time during product 
10 use. Such a time might be specified by the Customer's 
pressing a particular function key, by the clock/ calendar 
circuit (10 minutes after starting product use) , or by 
other mecms. 

Subroutines are included 234 for adding, modifying 
15 and deleting triggers from the list of available 

triggers. After the user has selected the triggers to 
include in the specific CB-PD Module being programmed, 
this list is confirmed 236. 

If download utilities 238 arB chosen, the list of 
20 available downloading options is displayed 240. Some of 
the possible options include: 

.Initial programming of the CB-PD Module: 
One 6$ these options 240 provides the 
means to program CB-PD Modules 243 by 
25 means of a Customer Data Reader /Programmer 

(CDRP) 92 in Fig. 4, by means of a direct 
link with the Vendor's computer if the 
CB-PD Module is built into a Customer 
Directed Product (CDP) such as the 
30 facsimile machine 70 in Fig. 3, or by 

other means. 

.Re-programming a CB-PD Module: Another 
of these options 240 provides the means to 
re-program CB-PD Modules 243 after they 
35 have connected with the Vendor's computer 
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and uploaded their Aggregate Customer 
Desires (ACD) data. This provides the 
automated ability to update the Customer 
Design Instriiments (CDI) and triggers in 
5 specific sets of CB-Pp Modules, whether 

they are located locally or remotely, by 
means of a Customer Data Reader/Programmer 
(CDHP) 92 in Fig. 4, by means of a direct 
link with the Vendor's computer if the 
10 CB-PD Module is built into a Customer 

Directed Product (CDP) such as the 
facsimile machine 70 in Fig. 3, or by 
other means. 

.Set up passive probes 240 such as diary 
15 logs, passive evaluations of 

comprehension, etc. (see below) • 

With all the possible downloading options, the 
Vendor may encrypt the CDI file(s) 242. This would 
prevent competitors or interested hackers from accessing, 

20 modifying, deleting, or otherwise tampering with these 
files in the CB-PD Modules. 

Related options are also possible, such as "Export 
to file." This option 240 would provide the means to save 
this as a downloadable file, so that its downloading, by 

25 means of the other downloading options, may be performed 
or scheduled at another time. 

Such an Instrument Design Repository (IDR) may 
give Vendors the ability to construct Customer Design 
Instruments (CDI) reason2d>ly quickly, easily and cost 

30 effectively based on numerous advantages. For instance, 
it would provide an online database of vmbiased and 
objectively worded Customer Probes (CP) that could be 
added to or used to replace questions in pre-written 
Customer Design Instruments (CDI). This enables a CDI o 
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be modified rapidly to meet unique needs simply by adding 
or deleting specific Probes and noting the specific 
points in the Development Interaction (DI) which the new 
Probe would be made. In somewhat greater detail, these 
functions include: 

.It may provide local and/or remote access 
to pre-constructed Customer Probes (CP) 
that have been developed cuid used 
professionally and are appropriate for 
immediate use. This provides 
fast-turnaround for accessing unbiased, 
non- judgmental probes that help construct 
valid Customer Design Instruments (CDI) . 
.It may provide local and/ or remote access 
to pre-constructed Customer Design 
Instruments (CDI) that have been developed 
for a specific industry, tested 
professionally and are appropriate for 
specific uses. This may provide shorter 
development times for using or adapting 
these Instrtiments for similar uses in the 
seune industries. 

.With a common file format for Customer 
Probes (CP) and Customer Design 
Instruments (CDI) , they could be accessed 
remotely and copied from one IDR to 
another. This provides for rapidly 
spreading professionally developed 
Customer Probes (CP) and Customer Design 
Instruments (CDI) from many sources, so 
that they can be used quickly and 
productively. In short, focused libraries 
of Customer Probes (CP) and Customer 
Design Instruments (CDI) may be created, 
so that they are readily accessible for 
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copying and focusing their use on 
improving the specific products and 
services of a Vendor. Thus, an IDR system 
is a general purpose tool for developing 
5 and distributing libraries of Customer 

Probes (CP) and Customer Design 
Instruments (CDI) , as veil as a focused 
tool for its individual users to employ in 
developing their concentrated 

10 understanding of their customers and 

relationships with them. 
•Remote access enables product design, 
usability, marketing and other 
professionals to write, sell or send 

15 professionally developed Customer Probes 

(CP) and X^ustomer Design Instruments (CDI) 
to clients. These custom probes, 
developed by outside professionals, could 
meet unigue one*-time needs or gather 

20 information to meet the specific decision 

objectives of a Vendor that sells the 
Customer Designed Product (CDP) . 



While an Instrument Design Repository (IDR) helps 
support the standeordizing of Customer Probes across a 

25 product line or by product features, which enables 

cross-cutting comparisons, it also supports customizing 
the Customer Design Instrument to produce unigue leeuming 
from each product and from each type of trigger 234 when 
it is used. Standardized probes permit compeurisons 

30 between products emd over time, to identify common 

strengths, weaknesses and Customer-based suggestions for 
improvements. By applying similar probes across a 
product family, the learning generated from one product 
or market may be generalized to c*" .nrs. Customization 
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enables unique learning based on each specific product or 
service, and on one product's evolving set of Customer 
Design Instnnnents (CDI) ^ich are modified as that 
product is iteratively improved over time. 
5 It is technically possible to program this 

Instrument Design Repository (IDR) in a number of ways. 
For example, in addition to the programming process 
described above, another example includes a windowing 
system in which window 1 (the window numbers are 

10 arbitrary) contained the lists of Customer Probes (CP) 
and Customer Designed Instruments (CDI) , window 2 
displayed the content of the one selected, window 3 
provided communications to access Instriiment Design 
Repositories (IDR) on other computer systems, and window 

15 4 provided the format (s) for writing new custom Probes. 
The final Customer Designed Instrument could be 
constructed in a fifth window by clicking on a set of 
Customer Probes (CP) in window 1 to open it in window 2, 
then either dragging or copying and pasting the Probes 

20 desired from windows 2, 3 and 4 into the final, fifth 
window. There, they could be cut-and-pasted into the 
appropriate place and sequence. 
Development Interactions 

Turning now to the drawing. Fig. 10 illustrates a 

25 flow chart of data processing for conducting Development 
Interactions (DI) by a a Customer Directed Product (CDP) 
by means of its CB-PD Module. 

To characterize Fig. 10 in overview, two means are 
used to illustrate the performance of a Development 

30 Interaction (DI) : 

Vendor Initiated Interactions {VII ) are product 
Development Interactions (DI) that are triggered at 
specific events determined by the Vendor. Examples 
include: 



•Installation (triggers may include at the 
beginning, during or just after product 
installation; to test components of the 
steps involved in installation, such as 
the user interface and any problems 
encountered) , 

.Frequency of use (triggers are based on 
frequency of use, such as during each Nth 
use of the product; this may be a 
self-adjusting algorithm that is linked to 
the clock/calendar circuit, so that it 
lengthens the time between Vendor 
Initiated Interactions (VII) if the 
product is used frequently, and shortens 
the time between Vendor Initiated 
Interactions (VII) if the product is only 
used infrequently, or another approach 
that may be included and selected by the 
Vendor) , or 

•Sudden change in use rate (trigger is 
based on evaluating the pattern of tise by 
time stamping each use and measuring the 
actual pattern against a pre-set pattern, 
or against the pattern during preceding 
periods; when the actual usage rate speeds 
up or slows down by more than a set amount 
or percentage, the CB-PD Module conducts a 
CDI to inquire about the Customer's 
reasons for using the product more or less 
frequently) . 



Customer Initiated Interactions (CII) are product 
Development Interactions (DI) that are triggered by the 
Customer. Examples include: 
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.Interactive evaluations (a button, 
function key or other means ened>les a 
Customer to initiate a Customer 
Development Interaction (CDI) whenever 
5 desired) ^ 

•Electronic Suggestion Pad (ESP) (a 
button, fvmction key or other means 
enables the Customer to open an electronic 
notepad that records and stores Customer 

10 suggestions for the Vendor) , and 

•Help button (this trigger enables the 
Customer to report problems on-line to a 
vendor; a variety of uses for a Help 
button are possible, such as (1) Problem 

15 Reports (PR) inform product designers 

about Customer problems, (2) Help Requests 
(HR) provide iiamediate notices to the 
Vendor's customer service staff about 
customer problems, and (3) receiving 

20 interactive Help on-line, with a passive 

report generated that itemizes what Help 
was needed, so the Vendor gains a clear 
understanding of the Customer's problems). 

Additional types of interactions are possible. 

25 Some pf the options, which indicate the scope of this 
invention, include: 
Passive Interactions (PI) : 

.Diary logs (this is a database that is 
connected to the clock/calendar circuit 

30 and may record information such as when 

the product is used, how long it is used 
for, the frequency of actual use while it 
is turned on, which fxinctions of the 
product are actually used, etc.) 
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• Passive evaluation of cosiprehension (this 
is a database that may record infonaation 
such as the sequence of keys which produce 
errors in using the product [by pressing 
5 an unworkeJsle sequence of keys or how 

often a key that aborts or clears a 
connnand sequence is pressed], the number 
of steps actually taken to perform various 
operations [and whether the Customer used 
10 the most efficient method to accomplish 

that result], etc.) 

Customer-based product design: In its broad outline, 
this invention provides for interactively designing 
products in ongoing electronic partnerships between 
15 Vendors, Distributors and Customers, This includes new 
abilities to work more closely together by conducting 
research and improving product design in areas such as: 
•Customer demographics and profiles 
•On-task interactive product design by Customers 
20 .Active and passive comprehension 

evaluation 
of Customer performance 

.Electronic participation in work flow and 
logging of functional steps performed 
25 .Electronic suggestion pad (ESP) 

.Post-use Customer Probes 
.Determination of the what Customer Help 
and Support are needed 

Design contributions from experts: If a Vendor would 
30 like to set up baseline expectations against \rtiich 
Customer responses can be evaluated, a variety of 
approaches may be used to automate that process. One of 
these is to have experts use the Customer Directed 
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Products (CDP) and conduct their own Development 
Interactions (DI) . The data from the experts would be 
collected and processed as a separate set of Defined 
Customer Desires (DCD) • Once the experts' baseline is 
5 established, those views can be compared automatically by 
computer to the Customers' suggestions. 
This can create a set of comparative data that rapidly 
reveals what the Customers achieved compared to what 
experts are able to achieve in using the same product: 
10 For example, this might help surface the level of product 
simplicity, Customer support, and other assistance 
Customers might need to receive the full benefits from 
the product. Or, if the Vendor had comprehension 
expectations of what Customers would understeuid about the 
15 product, those could be compared automatically to what 
the experts understood about the product. 

The overall pxirpose for Development Interactions 
(DI) is to add to this invention the means for Customers 
to help improve the products that they use, both 
20 systematically and in unique ways. This provides 
advantages such as: 

.Time and dollar savings in the future: 
By riding the mass manuf actiiring curves, 
the cost of building, progreunming and 
25 maintaining CB-PD Modules, so that 

Customers to help improve a wider range of 
Customer Directed Products (CDP) , can be 
lowered over time. 

.Performance improvements in the future: 
30 By riding the learning ctirve, the 

abilities of numbers of Vendors and an 
increasing number of Customers to help 
improve the products and services they use 
will increase. 
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.Generalize Custoiner*-based iiopr ovements : 
Using systematic Customer Probes (CP) and 
Customer Design Instruments (CDI) enables 
co]Q>arisons between the Defined Customer 
Desires (DCD) over tdLme (between products, 
between Vendors, between industries, 
etc.)* When specific problems or 
opportunities are identified, some of 
these might be generalized to identify 
related commercial opporttinities, or 
confirm that related problems have been 
solved. 

With the above overview in mind, attention is now 
directed to Fig. 10, which is a flow chart of Development 
Interactions (DI) . With the CB-PD Module tracking 
recognizable events 280 (such as \rtien the Customer 
Directed Product (CDP) is turned on zmd off, ^bxi a 
particular product feature is used by pressing a 
particular button, etc.) the Module determines whether or 
not a particular event matches a trigger 282. These 
triggers may be for Vendor Initiated Interactions (VII) , 
Customer Initiated Interactions (CII) , Passive 
Interactions, or any other type of Development 
Interaction (DI) . 

Triggers: When a trigger is identified, the CB-PD Module 
reads the appropriate Customer Design Instrument 284 
(decrypting it if needed) and displays the opening menu 
for it 284 if that is appropriate. The Customer is 
signaled 284 (if warranted by a particular product) by a 
ring, tone or other means. The menu 284 should be based 
on a consistently designed opening screen so it is 
readily identifiable over multiple Development 
Interactions (DI) . This menu may include sm option to 
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switch the Development Interactions (DI) to another 
language 286, and once that selection is made the new 
lemguage chosen is set as a perm£unent flag 290. This 
language flag enables properly translated and culturally 
5 appropriate Customer Design Instrximents (CDI) 260 in Fig. 
9 to be run 284, That language flag remains set until a 
different language is chosen 286 in a future Development 
Interaction (DI) . 

Participation not required: Development Interactions 
10 (DI) should be non-intnisive; no Customer should be 
required to participate in this or answer smy specific 
(question that they don't want to answer. It is 
recommended that the user interface should be designed so 
that in each Development Interaction (DI) a Customer may 
15 first decide whether or not to participate 288. If a 
Customer chooses to not participate, record a "declined 
to participate" response 287. 

Doing the Development Interaction (DI) : For each 
Customer Probe 294 receive the customer's answer 296 by 

20 reading the appropriate Customer input device (s) 296 for 
that Customer Directed Product (CDF) . Test for errors 
300 (such as whether the input key pressed is within the 
range of acceptable answer keys) • If an error is present 
display an error message 302 (which message may be 

25 specific to that type of error, rather than a general 

error message) then redisplay the previous Probe 294. If 
an error is not present, the Customer's answer may 
optionally be encrypted 304. Then write the answer to a 
data file 304 and determine if there are any more 

30 Customer Probes (CP) in the Customer Design Instrxxment 
(CDI) 306. If there are more Probes, display the next 
probe 294. If a Customer chooses to not answer ^ny 
particular Probe, enter a standardized "no ans^/ i code" 
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such as "999" as the answer to that Probe 304 • If the 
Customer engaged in this Development Interaction (DI) 
before and that data file remains in memory 15B in Fig. . 
6, do not overwrite the previous data f ile(8) . Append a 
5 new Development Interaction (DI) to that file or open a 
new file for this new DI. 

Terminating in the middle: In all Development 
Interactions (DI) , the Customer can terminate a session 
at any point in time 299 (such as a "Quit" or "Clear" 

10 button which may be physical or on a display screen; a 
voice command; a prompt displayed below the probe; etc.)^ 
If the Customer exits a Development Interaction (DI) 303, 
return to 280 and end the trigger condition 282 that 
caused the Development Interaction (DI) to commence 

15 (preventing rtinning this DI as an endless loop) . 

Types of probes: A wide variety of Customer Probes (CP) 
are appropriate 294. Some of them include: In a 
quantitative probe (such as a l-to-5 scale cpiestion or a 
multiple choice question) it is easy to give quantitative 

20 answers 296 and check that for errors 300; the Customer 
can simply press a number on a nxmeric keypad 296 and the 
CB-PD Module can determine if the answer is within a 
specified range. If there are only a few buttons on a 
product, a designated button may be pressed once for "1", 

25 twice for "2," etc., with a display providing feedback on 
the number provided. 

With a qualitative probe (such as asking why a 
specified product feature is liked or disliked) Customers 
may need to provide a text answer. There are vcirious 

30 ways to handle this, depending on the features in each 
Customer Directed Product (CDP) . Some of them include: 
.Readily available input devices: In 
products such as the facsimile machine 70 



in Fig. 3, voice input 78 may be used. In 
products that have a alphabet keyboard, 
such as various types of information 
industry products, the product's keyboard 
may be used. In products where the CB-PD 
Module 62 in Fig. 2 has a full alphabet 
keyboeord 60, that keyboard may be used. 
•Limited input devices: Products that 
have only a keypad or a small number of 
buttons for input may employ a qualitative 
approach called a "checklist probe." These 
resemble multiple choice questions in that 
the Customer simply enters the number (s) 
of the item(s) in the checklist that 
corresponds to the qualitative replies 
they would have otherwise given. 
Checklist probes must start with separate 
Customer probes, a set that is developed 
by manual means before preparing the 
Customer Design Instxrument for the CB-PD 
Module. This process generates Customer 
data that may be converted into a 
checklist of the kinds of responses 
appropriate for Customers in particular 
situations, in response to peurticular 
probes. The Customers then only need to 
check off the response (s) that apply to 
them. Properly conducted, this process is 
effective for producing both sufficient 
and valid information. Thus, checklist 
probes may be written once a manual 
qualitative study has been completed and 
enough qualitative (or text) replies have 
been received to develop an appropriate 
checklist. While there are several ways 
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to construct such a checklist probe, one 
method is to take the qualitative data and 
divide then into the laain categories. 
Separate them into two lists, one for 
positive replies, the other for negative. 
Then rank the lists in descending order 
from the largest number of Customer 
replies to the smallest. Finally, compeure 
the two lists side*-by-*side and msJce sure 
that each positive point is laatched by a 
negative one (and vice-versa) . This 
provides the initial checklist with which 
Customers may reply to that probe by means 
- of a limited input interface. 

Since different types of Customer Probes (CP) 
produce different types of data, the best way to reach a 
specific decision making objective is to use the types of 
probes that will produce the type of information needed. 

Pre-use probes: Vendors may want to collect some data 
about the cheuracteristics of their Customers. This falls 
into broad classes, such as demographic data, competitor 
intelligence, etc. This data may be collected 294, 296, 
304 independent of the use of a Customer Directed Product 
(CDP) , and one of the appropriate times to collect this 
may be after the product has been turned on but before 
its use has begun 282. Furthermore, this data may be 
collected quickly, primarily by means of multiple choice 
probes 294. This pre-use interaction would acquaint 
Customers with the presence of the CB-PD Module, its 
menus and screen design formats 284, and the process of 
conducting a Development Interaction (DI) with the 
product 284, 288, 294, 296, 299, 308. 
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While pre-use probes have many applications, the 
gathering of demographic data can be used to determine 
Customer characteristics such as age, gender, educational 
level, nationality, primary language, etc. As another 
5 example, pre-use probes may also be employed to leacrn the 
Customer's use of competing products, their piirchase 
plans for certain classes of products, the cpiantity they 
intend to purchase, estimated budgets, etc. 

Depending on the nature of the Customer Directed 

10 Product (CDP) , it may be a product that is generally used 
by one employee or it may often be used by different 
employees. Thus, for products that are used primarily by 
one employee, pre-use probes will only need to be run 
once; for products used by a number of employees, a few 

15 key probes may prove valuable in each Development 
Interaction (DI) . 

On-task probes: There is an intrinsic bias to an on-task 
Development Interaction (DI) because it is conducted 
while a Customer uses a product. This ~DI leans towEurd 

20 the utility of the featxires that are being used at that 
moment. For exEuaple, Customers will report more of their 
specific problems while they are using a product than 
they would to product researchers even when they finished 
using it, , and far more than they would a week or a 

25 month later. 

On-task probes may uncover valuable product design 
information from any type of use of a product, helping 
determine what difficulties are present and their 
severity when they occur. Thus, on-task probes should be 

30 used to learn very specific information that is highly 
valuable to product designers for making improvements; 
this design partnership helps the Vendor's designers and 
managers know whether or not the Customers truly 
understemd their products. The primary value is a 
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clearer and closer relationship with Customers at the 
time they aure using a Customer Directed Product (CDP) . 

When the Customer reaches certain triggers 282 in 
using the Customer Directed Product (CDP) , the CB-PD 
5 Module opens the appropriate Customer Design Instrument 
(CDI) 284. These may be Vendor Initiated Interactions 
(VII), Customer Initiated Interactions (CII) , or any 
other form of interaction between the Customer Directed 
Product (CDP) and the Customer* The Development 

10 Interaction (DI) then proceeds as described above, 

On-task probes may be triggered 282 by major 
product features used by all customers, or by minor 
features that only a minority of Customers will use. 
When it is desirable to gather data in an area only some 

15 Customers will use, such as learning the value of those 
features to those who do use them, then the use of those 
features should be the triggers 282 for those on-task 
probes 294. 

The frequency of on-task probes may vary depending 
20 on the needs of the product's Vendor and the dynamics of 
the market for that product. For ex£unple, some markets 
are characterized by "product churning" with frequent 
introductions of new products. In these cases, both the 
Vendors and the Customers may want to participate in a 
25 more frequent and faster product improvement process, 
based on a higher frequency of Development Interactions 
(DI) • In other cases, a slower pace may be more 
appropriate. In addition, the triggers 282 for Vendor 
Initiated Interactions (VII) may be adjusted within the 
30 CB-PD Module by an algorithm that reviews that Customer's 
willingness to participate 288 in previous Development 
Interactions, and reduces by some percentage (such as 
one-fourth or by half) the triggers 282 for conducting 
Development Interactions (DI) . 
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Active and passive evaluation of comprehension and 
performance: Since many products must be learned before 
they can be used veil, how long does it take for 
Customers to learn hov to use them? In ^at sequence are 
the products actually learned? Do the Customers master 
the product and become proficient in using it, or merely 
muddle along? If they only muddle along, ^en does their 
learning plateau and what do they fail to learn? These 
kinds of questions are essential for both Vendors and 
Customers to answer; being able to gather data that 
answers them, as this invention could make possible, may 
produce some of the greatest long-term gains from CB-PD 
Modules . 

If these types of Customer Design Instruments 
(CDI) 284 are run occasionally, their interactive probes 
294 can investigate the Customer's comprehension of the 
product's features. For an interactive evaluation, ask 
comprehension and performance probes either dtiring the 
use of the product 294 or at after certain product 
features have been used 282. This could include many 
types of probes that ask the Customer to recite facts, 
give explanations, cite principles, etc. In general, the 
Customer could be asked to demonstrate his or her 
learning from using that product. 

Both comprehension and performance may also be 
evaluated passively, without the Customer's involvement, 
since many products are used interactively. The CB-PD 
Module computer can be triggered 282 during a particular 
use of the product, to record passively 291 the number of 
Customer responses that fall within acceptable ranges 
292, the number outside of those ranges 292, and what 
specific actions were done outside the range of properly 
using the product 292. Since the CB-PD Module can 
calculate the ratio between those two numbers, if that 
comprehension (or performance) ratio falls below an 
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expected level for that product, then that could trigger 
293 a message to transmit the CB-PD Module's data to the 
Vendor 312. This transmission could trigger a customer . 
support service by the Vendor's employees, to assist the 
5 Customer in improving the use of the product. 

In general, for a passive evaluation, specify 
triggers 282 (such as the Nth use of the product or 
employing a particular product feature that would 
demonstrate Customer understanding or the lack of it) , 
10 track the product input 292 and compaare that with 

pre-specified acceptable use of the product 292; record 
the appropriate data 292 and any specific sequences of 
incorrect product uses 292 that the Vendor wants to know. 

Electronic suggestion pad: An electronic suggestion pad 
15 helps a Vendor learn the unanticipated problems and 
suggestions Customers may have while using a Customer 
Directed Product (CDP) . While this is not expected to 
provide as large a quantity of Customer input as probes^ 
its quality may be high. It is a side channel for 
20 Customers who have something they want to report or 

contribute, but haven't been questioned specifically on 
that point. The electronic suggestion pad is 
purposefully unstructured and free-form so Customers can 
describe, in the ways that make the most sense to them, 
25 their descriptions of problems and their suggestions for 
the product. 

Since the use of an electronic suggestion pad will 
be contextual, it is suggested that the trigger 282 be 
customer initiated. When the Customer enters the 
30 appropriate key or command 282, a menu is displayed 284 
with the electronic suggestion pad as one choice in it 
284. When the Customer selects this choice, a passive 
probe 291 reads the available product data 292 and writes 
the available information 292 about the Customer's 
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CTirrent uses of the product and its configuration. The 
display then opens a free-form entry area 294, reads the 
Customer input 296 (such as problems, comments, 
suggestions, etc.) and writes the input as a record 304 
5 to the electronic suggestion pad's data file. After the 
Customer exits 299 the electronic suggestion pad, a thank 
you message is displayed 303. 

Diary logs: A diary log provides passive tracking of the 
use of the product by its Customers. Among other types 
10 of valuable information, it could: 

• Count the number of times a Customer uses 
a Customer Directed Product (CDF) , so that 
number can be compared to the number of 
times such a product is actually expected 

15 to be used, 

.Report the Customer's performance and 
comprehension in using some parts of a 
Customer Directed Product (CDP) , 

• Imply, by the areas where problems are 

20 passively identified, where the Customer's 

future needs will be heavy and where they 
will 15b weak, 

.Inform the Vendor's managers which 
investments in new product features are 

25 most likely to be valuable to Customers 

and which are most likely to not be used, 
.Guide product Vendors toward a clear 
understanding of their products based on 
how Customers actually use them, and away 

30 from developing products and features that 

are consistently not used, etc. 

These types of data are helpful when a Vendor has 
designed a product to produce ^^ertain benefits for its 
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CustoiDers, and needs to know if the Customers used those 
featvures. A diary log would inform the Vendor of the 
proportion that actually used, and did not use, each 
product feature that can be tracked by a CB-PD Module, 
5 where such tracking is turned on. 

Customer Help: A Help feature in the CB-PD Module 
enables the Customer to report problems with the product 
to its vendor. Among others, there are two types of Help 
10 requests: (1) Problem Reports (PR) inform product 

designers and Vendor managers about Customer problems, 
and (2) Help Requests (HR) may provide immediate notices 
to the Vendor's customer service staff about Customer 
problems) . 

15 Problem Reports (PR) provide the means for a 

Vendor to improve the design and performance of their 
product (s), and the customer satisfaction from using 
them, by means of: 

.A log showing that help was accessed 291 
20 and the use of the product 292 \^en it was 

accessed, 

.A Customer Design Instrument (CDI) that 
probes what the Customer's problem is, 
•What the Customer would like in the way 
25 of help to solve that problem right away, 

.How the Customer suggests solving it in 
the future, etc. 

These Problem Reports do not solve Customer 
problems on the spot, but they do let Customers notify 
30 Vendors of the help that they need. 

Help Requests, on the other hand, may be more 
immediate and responsive. If the Customer Directed 
Product (CDP) has a means of communications (such as the 
facsimile machine 70 in Fig. 3, the CB-PD Module in 120 
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Fig. 5, the Customer Data Reader/ Prograsnner (CDRP) 92 in 
Fig. 4, or some other means) the last fiinction. Help 
Requests (HR) , may be used to replace some types of 
initial customer calls into a Vendor's customer service 
5 depazrtments . In brief, the Customer issues a Help 
command 282 (such as by pressing a Help button or a 
command) . A menu is displayed 284 with the Help feature 
as one choice 284. When the Customer selects this 
choice, a passive probe 291 reads the available product 

10 data 292 and writes the available information 292 about 
the Customer's cvirrent uses of the product and its 
configuration. A Help Customer Design Instrtunent then 
provides the first Customer Probe (CP) 294, reads the 
Customer input 296 and writes the input as a record 304. 

15 After the Customer completes the Help Request (HR) 306 a 
thank you message is displayed 308. By pressing a 
"transmit" function 312, perhaps one with an "emergency 
transmission" code or phone number, this data is 
immediately sent 336 to the Vendor's computer. There, 

20 the emergency transmission code enables the message to be 
routed 336 to the Vendor's customer support staff via its 
internal E-mail system. They can be notified of this new 
Help Request by the E-mail system. There, a customer 
support employee may use the Help information from this 

25 Customer Direicted Product (CDP) to research the problem 
and phone the Customer rapidly, providing support to 
Customers while they are on-task, using the product. The 
net result is the Vendor extends their customer service 
department right into its products, and provides the 

30 means for its Customers to obtain on-task support as one 
of their product's internal features. 

Interactive services and transactions: Interactive 
communications like those described in the Help feature 
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may be extended to providing other services and to 
conducting transactions: 

.Interactive services: For example. 
Customers may request a variety of 
5 services such as scheduling a product 

maintenance appointment, requesting that 
another copy of the product's meuiual be 
sent, or asking to have a salesperson 
contact them about a possible future 

10 order. 

.Transactions: For example, Customers may 
conduct transactions such as placing 
orders for additional products, signing up 
for an annual service contract on the 

15 product, oir^rdering other products in the 

Vendor's product line. 

If a Customer Directed Product (CDP) has built-in 
commxmications (such as the facsimile machine 70 in Fig. 
3, the CB-PD Module 120 in Fig. 5, the Customer Data 

20 Reader /Programmer (CDRP) in 92 Fig. 4, or some other 

means) then interactive services and transactions may be 
provided directly through a Customer Directed Product 
(CDP) - These interactions may be initiated by either the 
Customer or the Vendor. 

25 In brief, either the Customer or the Vendor 

initiates the interaction 282. A menu is displayed 284 
with the interactive services feature and/ or the 
transaction feature as choices 284. When the Customer 
selects either of these choices the appropriate Customer 

30 Design Instrument (CDI) is read 284 (of which a wide 

variety may be stored in Memory 158, with access to them 
by means of further selection such as by a sub-menu) . 
The CB-PD Module then displays the first Customer Probe 
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(CP) from that interaction 294, reads the Custoxaer input 
296 and writes the input as a record 304* After the 
Customer completes the interaction 306 a thank you 
message is displayed 308. By pressing a transmit" 
5 function 312 ^ perhaps one with a "special transmission" 
code or phone ntimber, this data is immediately sent 336 
to the Vendor's computer. There ^ the special 
transmission code enables the message to be routed 336 to 
the Vendor's customer support staff via its internal 

10 E-mail system. They can be notified of this new Help 
Request by the E-mail system. There, the appropriate 
Vendor employee may use the information from this 
Customer Directed Product (CDP) to respond appropriately 
and rapidly to their Customer's requests. The net result 

15 is the Vendor extends their ability to provide services 
and sales to their Customers right into its products, amd 
provides the means for its Customers to obtain services , 
and to conduct transactions as one of their product's 
internal features. 

20 Intelligence probes: Intelligence probes provide a 

flexible tool that may add significant value to the CB-PD 
Module. These may be used either as a component of a 
Customer Directed Product (CDP) or sepeurate from it. 
Intelligence probes can help assess the ongoing value of 

25 the product to the Customer, the Customer's opinions of 
competing products, and that Customer's specific needs 
for products in this category in the future. This type 
of Customer relationship may help determine the success 
of the Vendor in the marketplace, especially with 

30 Customers who have already bought its products, and with 
Customers who are using "demonstration units" to test the 
Vendor's products. 

Most of the time, when intellig* rce probes are employed 
in conjunction with the use of ^ - p: oduct, these would 
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be triggered 282 as pre-use or post -use Development 
Interactions (DI) 284; they would generally not be 
on*-task probes. For ex£unple, intelligence probes 294 
given at the start of the use of a product 282 might help 
detenaine what the Customers like about this product 294, 
what they like most about competing products 294, and 
what might be improved in this product (in the Vendor *s 
prices, support policies, etc.) to keep their company 
from purchasing competing products 294. 

Multi-direction communications: Once a CB-PD Module is 
built into a product and has one or more means to 
communicate with both the Customer and a Vendor, it may 
also form a communications link between the Customer and 
others. These links may be Customer initiated or they 
may be initiated by the third parties ♦ With those 
communications links, many additional functions may be 
added, such as any of the above functions provided for 
other third parties in addition to the product's vendor, 
the CB-PD Hodule serving as a communications medium for 
third parties (for contacts such as providing third-party 
product support services, conducting market research, 
delivering marketing pitches, consummating sales 
transactions, etc.)# etc. 

If a Customer Directed Product (CDP) has built-in 
communications (such as the facsimile machine 70 in Fig. 
3, the CB-PD Hodule 120 in Fig. 5, the Customer Data 
Reader/Programmer (CDRP) in 92 Fig. 4, or some other 
means) then multi-party communications may be provided 
through a Customer Directed Product (CDP) . 

In brief, either the Customer will initiate the 
interaction 282 or it will be initiated by a third-party; 
the latter will occur more in Customer Directed Products 
(CDP) whose design includes two-way communications such 
as the facsimile machine 70 in Fig. 3. When the Customer 



initiates it a menu is displayed 284 with the 
communications feature as a choice 284. When the 
Customer selects that choice the appropriate 
conmunlcations-oriented Customer Design Instznnnent (CDI) 
5 is read 284 (of which a wide variety from independent 
third parties may be stored in Memory 158, with access to 
this variety by means of further selection such as by 
sub-menus) . The CB-PD Module then displays the first 
Customer Probe (CP) for a communications interaction 294, 
10 reads the Customer input 296 and writes the input as a 
record 304. After the Customer completes the interaction 
306 a thank you message is displayed 308. By pressing a 
"transmit" function 312, perhaps one with a "special 
transmission*' code or phone number, this data is 
15 immediately sent 336 to the third party's computer. 

There, the special transmission code enables the message 
to be routed 336 to the appropriate eiqployee via its 
internal E-mail system. The employee could also be 
notified of this communications by the third party's 
20 computer. There, that employee may use the information 
from this Customer's commvmication to respond 
appropriately. 

At the time the Customer's computer connects to 
the third-party computer 360 in Fig. 12, the 
25 third-party's computer may download 384, 386 additional 
Customer Design Interactions (CDI) to the CB-PD Module. 
With multi-direction communications, these may be 
employed in the future as Vendor Initiated Interactions 
(VII) or Customer Initiated Interactions (cil) for any of 
30 the purposes that are possible with this invention. The 
net result is that both the Customer and third-parties 
extend their ability to provide networked relationships 
right into the products that Customers buy and use, and 
provides the means for its Customers to obtain support. 
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services and products as one of the normal featiires of 
these Customer Directed Products (CDP) . 

Summary: A cnistomer Design system Fig. l may be a new 
way of viewing the relationships and market mechzmisms 
5 that connect Vendors who sell products and Customers who 
buy and use them. This invention is potentially a 
complete system that includes explicit apparatuses and 
methods to bring Vendors, Distributors and Customers into 
a new type of design and performance partnership. 

10 This Customer Design System (CDS) invention may be 

viewed as a new medium through which Customers can 
develop and describe their conception of how each 
Customer Directed Product (CDP) could better satisfy 
their needs. They make their contributions when their 

15 conclusions from using (or testing) a product are 

transmitted back to the Vendors, and incorporated into 
the product to improve it and make it more applicable to 
the Customers' purposes. With this invention 
incorporated into certain products, if Customers find 

20 those products to be wanting in certain important 
respects, they can do something about it. They can 
individually help improve it. Thus, product design and 
improvement becomes less of a private activity carried 
out primarily by Vendors. Product design and 

25 development is thrust into the Customer's domain. The 
Customers gain new abilities that may prove enormously 
valuable to them, which is the ability to shape the 
design and quality of the products that they use: 
Transmission and Security Procedures 

30 Turning to Fig. 11, transmission takes place by 

means already described. Once there are one or more 
Aggregate Customer Desires (ACD) data files in memory 
320, when an appropriate time occurs to transmit this 
data to the Vendor 293, 312 the Customer takes the 
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appropriate step for the particular configuration of the 
CB-PD Module in a Customer Directed Product (CDP) . Some 
examples of the configurations possible include the 
facsimile machine 70 in Fig. 3, the CB-PD Module 120 in 
5 Fig. 5 and the Customer Data Reader /Programmer (CDRP) 92 
in Fig. 4. 

If the Customer will transmit directly to the 
Vendor 328, the transmission may be as simple as pressing 
a "send** function key. The CB-PD Module may contain all 

10 necessary phone numbers and procedures for a fully 

automated process 332 of sending the data to the Vendor's 
computer. Or, if the Customer needs to take certain 
steps, those are displayed 330 so the Customer may follow 
them (such as removing the CB-PD Module from the product 

15 and plugging it into a phone line 126 in Fig. 5) 

If the Customer will connect the CB-PD Module to a 
Customer Data Reader/ Programmer (CDRP) 328 and 104 in 
Fig. 4, those instructions are displayed 324 and the data 
is transmitted to the Vendor's computer 326. 

20 If the Customer does not want to transmit the 

Aggregate Customer Desires (ACD) data to the Vendor ^en 
requested 334, then these data files are simply retained 
320 in the CB-PD Module's memory 158 in Fig. 6 until they 
are transmitted. 

25 Optionally, the stored Aggregate Customer Desires 

(ACD) data may be encrypted. This protects it from 
theft, tampering, or other types of interference or 
damage. For example, if a standardized CB-PD Module were 
added to a variety of electronic products, it could 

30 become routine for a third-party service and repair 
business to remove them from those products 322, 324, 
insert them into a Customer Data Reader/ Progreunmer (CDRP) 
and press a function key to transmit the data to the 
appropriate Vendor 326 (and the Vendor's computer would 

35 update the CB-PD Module while it was on-line) . For 
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another example, if multi-direction communications are 
possible with a CB-PD Module, then multiple third -p2irties 
may be able to estaibllsh communications links with the 
CB-PD Module. In those and in other types of situations, 
5 it may be desirable to encrypt the Aggregate Customer 
Desires (ACD) data, to prevent the CB-PD Modules from 
being read and their data sold to competitors. 

With an encrypted data file 320, it would pass 
through the Customer Data Reader/ Programmer (CDRP) in its 

10 encrypted format 326, or be transmitted directly to the 
Vendor's computer in its encrypted format 332. In 
neither case would there be any external access to a 
decrypted data file, or to the security keys or security 
procedures that would decrypt a data file. The ability 

15 to decrypt the Aggregate Customer Data (ACD) 338 would be 
retained entirely inside the Vendor's computer, and 
internal security procedures (such as those in 340 - 356 
inclusive) could be used to protect access there, as 
well. 

20 Overall functionality: The flow charts in FIGS. 

10 and 11 do not describe all steps and all options since 
those skilled in the relevant art can readily \inderstand 
the method used for developing an apparatus and methods 
to place into products the ability for Vendors to 

25 interact directly with Customers, perform quantitative 
and qualitative inquiries, providing interactive services 
and transactions, and to conduct the other activities 
that may be possible for a Customer Directed Product. An 
understanding of the functionality of the overall 

30 Customer- Vendor partnership that may be developed by 
means of this invention can be obtained from the 
following sample of the following types of activities, 
providing Customers with new means to direct the design 
and evolution of their products: 



(a) Inquiry Functions: How is usage 
going, what is the usage pattern, how does 
the customer evaluate the product and the 
Vendor's related services or support, etc. 

(b) Reporting Functioii: What happened, 
vdiat went wrong (or right) , why that 
occurred, etc. 

(c) Suggestion Function: What Customers 
would prefer, how they would design it, 
what would avoid the problem (s) , what 
would meet their needs better, etc. 

(d) Help Function: What type(s) of help 
they want, how the Vendor might provide it 
to them, what their needs are for Help at 
that moment so they can be met rapidly by 
the Vendor, etc. 

(e) Interactive Services Function: What 
types of information and seirvices could be 
built into the CB-PD Module, what problems 
it could direct them to avoid, what 
problems could be corrected, what specific 
advantages they might gain from that 
information, what specific accomplishments 
they might msike with that information, 
"what if" opportunities for simulations in 
using the product"^ in certain ways ("try 
before using"), training exercises that 
might be included in the CB-PD Nodule, 
seirvices that can be delivered by the 
Vendor, schedule activities with Vendor 
empl oyees , etc . 

(f) Transaction Function: Requests to 
purchase more of that product, request to 
purchase other products from that Vendor, 
schedule the location of delivery. 
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schedule the date and time of delivery, 
request the purchase of one or more 
services from the Vendor (such as 
purchasing maintenance contracts, support 
5 services and ancillary seirvices) , etc. 

(g) Broader Communications Functions: 
Once a CB-PD Module is built into a 
product and has the capacity to 
communicate with both the Customer and 

10 with a Vendor, it may also form a 

commiinications link between the Customer 
and others. With those communications 
links, many additional functions may be 
added, such as any of the above functions 

15 provided for other third parties in 

addition to the product ^s vendor, etc. 

These are merely examples of the types of 
Development Interactions (DI) which can be conducted by 
means of the CB--PD Module, and are not intended to be 

20 exhaustive. 

Customer-Based Product Design Reports fCP-PDR) 

Customer-Based Product Design Reporting (CB-PDR) 
is an automated, structiured system that analyzes and 
presents the Defined Customer Desires (DCD) . This system 

25 is illustrated in FIGS. 12 and 13 inclusive. The system 
includes one or more computers at the Vendor 118 in Fig. 
4 having an input via telephone 116 or other means for 
receiving Aggregate Customer Desires (ACD) data 378. A 
procedure is used to determine that this communications 

30 is valid and satisfies the operative criteria regarding 
CB-PD Module identification, product identification. 
Customer Design Instrument (CDI) identification, etc. 

In one such means for determining that this is a 
valid communication, the transmission of incoming ?.CD 
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data 360, 378 are first validated by examining the CB-PD 
Module's ID 362, 364, 366, 368 to assxire that this is an 
authentic CB--PD Module. If not, a message is sent to the 
transmitting means 368 (such as a customer Data 
5 Reader/ Programmer or a CB-PD Module) and an error record 
is written 368 in a file in the Vendor's computer. The 
specific Customer Data Instrument (GDI) is then validated 
by examining its ID 370, 372, 374, 376 to assure that 
this is an authentic CDI. If not, a message is sent to 

10 the transmitting means 368 and an error record is written 
368 in a file in the Vendor's computer. 

After validation 362 - 376 inclusive, the 
Aggregate Customer Data File (ACD) is transmitted 378 and 
appended or merged into the Vendor's Aggregate Customer 

15 Data (ACD) database 380. If there is another data file 
in the CB-PD Module 382, its Customer Design Instrument 
(CDI) ID is validated as described above 370 - 376 
inclusive. If the CDI is valid the data file is 
transmitted 378. If there are not any more data files to 

20 transmit, the CB-PD Module is updated 384, 386. The 
updating 386 may include downloading actions described 
above 238, 240, 242, 243 in Fig. 8 and deleting from the 
CB-PD Module's memory the data files transmitted to the 
Vendor's computer 386. It may also include other 

25 functions such as reading the CB-PD Module's 

clock/calendar and re-setting it if it is not correct. 
Afterithe CB-PD Module is updated, a thank you message is 
displayed for the Customer 388 and the communications 
link is terminated 388. 

30 When entered in the Vendor's computer (s) 116 in 

Fig. 4, the Aggregate Customer Desires (ACD) data is 
stored as part of one or more ACD databases in a format 
that allows the particular data from each particular 
Customer Design Instrument (CDI) to be addressed and 

35 extracted to produce i^.s own Customer-Based Product 
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Design Report (CB-PDR) ; and by a fonnat that allows the 
data from user-selected groups of Customer Design 
Instruments (CDI) to be collected and merged to produce 
integrated Customer-Based Product Design Reports (CB-PDR) 
5 that report the data from the same Customer Probes (CP) 
used in different Customer Design Instruments (CDI) • 
This permits the analysis and reporting of Customer data 
by product, by common product features across a product 
line, etc. 

10 A variety of methods of maintaining a database (s) 

and reporting from it (them) are well known. Here, three 
options are illustrated in Fig. 13, with the first two 
being Employee Initiated Reports (EIR) and the last being 
System Initiated Reports (SIR) . The first is to choose a 

15 pre-written report 402. If an employee chooses to run a 
pre-mritten repoirt^402 a menu of available reports is 
displayed 404. When the employee selects a report 404 
there is an opportunity to accept its defaults or to 
change its parameters 404. One range of selection 

20 parameters may focus on the type of data to be included 
in the report, such as the specific Customer Directed 
Product (CDP) , Customer Design Instrument (CDI) , product 
feature (s) , groups of any of these, etc. Another range 
of selection parameters may limit or focus the data 

25 selected in the first range, such as the time period 
covered in the report, the countries or region of the 
world covered, the source languages in which the data was 
reported, etc. After the appropriate parameters are 
entered 404 the report is run 406 and the finished report 

30 is displayed on the employee's screen or printed 406 as 
the employee chooses » 

If an employee chooses to create a custom or a new 
report 408 the database's report generator is run 410. 
If there are a number of report generators on the system, 

35 however, the employee may be presented with a menu of 
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available choices 410. Once a report generator has been 
selected, the employee develops and tests the report 410. 
After the report is developed and tested 410 the report 
is saved 412 to the menu of available reports 404 or to 
5 the automated triggers 414 that run pre-written reports 
automatically • 

In addition, automated triggers may be set up to 
run and deliver System Initiated Reports (SIR) 
automatically 414. In this case, when a trigger (such as 

10 a date, time, number of records in the Aggregate Customer 
Desires (ACD) database, etc.) 414 is reached, the report 
appropriate for that trigger is read 416 (such as for a 
particular Customer Directed Product (CDP) or other 
report parameters as described above) and the report is 

15 run 416. After the report is run 418 it is automatically 
sent on^-line to a pre-set delivery list 418 (such as via 
E-mail or other delivery means) , or it is printed 
automatically for physical delivery to a delivery list 
418. These delivery lists may be internal to a single 

20 location such as a corporate headquarters, it may be 

multi-location such as to appropriate managers throughout 
a multi-national corporation, it may include 
third-parties such as OEM or components suppliers who 
participate in designing future product improvements, 

25 etc. 

To lower costs systematically, it is helpful to 
automate as much of the calculation and reporting of the 
Customer-Based Product Design Reports (CB-PDR) as 
possible. If a standard data file foznuat is used, 

30 various types of pre-written or automated reports may be 
run (using either pre-packaged report generators or 
custom reporting software) . Automating this reporting 
system lowers the cost, accelerates the turneuround amd 
may provide on-demand reporting of Defined Customer 

35 Desires (DCD) in real-time from this Customer Design 
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System (CDS) . For example, commercial statistical 
software may be used if all the data are numeric (which 
may mean converting Yes/No answers to a format like 
Yes^^l, No=2 and Ho Answer«=3; converting 1-5 scale 
5 questions to 1«1 through with No Answer=6, etc.) The 
only exception is for Customer text responses which 
should be stored in text fields in the database. 

Similarly r it will help lower costs and raise the 
comprehension by recipients if the format for presenting 

10 the Defined Customer Desires (DCD) is automated and 
standardized. While many formats are possible, a 
reporting format has been designed for rapid reading and 
comprehension. Turning to the illustration in Fig. 14, 
this format includes the number and neune of the probe 430 

15 and the precise wording of that probe 432. A 

quantitative section provides the Customer responses in 
the most comprehensible nxmeric formats, including the 
choices the Customers could select for their answer 434 
(including "no answer" as a reply), the percentage of the 

20 Customers who replied with each choice 436 and the exact 
number of Customers who replied with each choice 438. A 
graphic section provides a graph of the Customer replies 
440 that includes a percentage or numerical scale 
appropriate for the replies 442, a clear and simple 

25 graphic display of the Customer replies 444 and clear 

labels 446 that match the choices reported in the numeric 
section 434. A text section provides the Customer's text 
replies 448, including the precise wording of the probe 
which produced those replies 450. The Customer replies 

30 452 should be soirted and segregated to fit the choices in 
the numeric section 434 and the graph labels in the graph 
section 44 6 so that the reader can understand the 
problems and concerns of each group of Customer responses 
452. This ranking should include the text comments from 
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Customers who did not respond to any other portion (s) of 
the probe 454. 

With such a format for a Customer-Based Product 
Design Report (CB-PDR) , the guemtitative findings 436, 
5 438, 440 are automatically totaled and presented in a 
format vhose meaning is easily understood. The 
gualitative findings 448 are sorted and presented to 
match each graph and numerical table so detailed 
Customer-based insights are presented to explain every 

10 conclusion. These Customer*based reports can alter the 
views of product designers, product managers, marketing 
executives, senior managers and others. In a few minutes 
on a regular basis (such as each month; faster or slower 
cycle times are possible, depending on the need for this 

15 information) they can gain a vital new perspective: the 
view through the eyes of their Customers, while they were 
using their products. 

This format provides each reader with the means to 
read this report cpiickly in their own cognitive style. 

20 Pictorial readers (such as many designers) can scan 

graphs 440, guantitative readers (such as many financial 
msmagers) may use percentages 436 and/ or raw numbers 438, 
while rational readers (such as some general managers) 
may skim Customer comments 448 in the problem areas. The 

25 specific Customer comments 452 help improve the products, 
and may offer suggestions for what Customers need, such 
as **Too many niimbers to manipulate." Each reader also has 
the other forms of data 436, 438, 440, 452 immediately 
available to help answer questions. Thus, a 

30 Customer-Based Product Design Report (CB-PDR) in this 
forinat may be read very quickly but still yield a great 
deal of understanding, regardless of the reader's 
cognitive preferences. 

In automating this format, some additional points 

35 may help: 
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.When running a series of Customer Design 
Instruments (GDI) over time, the earlier 
sets of Defined Customer Desires (DCD) may 
produce certain types of baselines against 
which to evaluate later findings. This 
may help determine whether the Customers' 
desired improvemcuits have been achieved, 
or whether previously noted problems 
remain. It is generally possible to 
automate the identification of positive or 
negative changes in Customer attitudes, 
particularly when it is done by comparing 
quantitative responses to the seune probe 
longitudinally (i.e., overtime). This 
may be done by means of exception reports, 
custom reports that focus on specific 
customer-reported problems, etc. 
•There are exceptions to this format, such 
as when a probe has only two choices 434 
(such as a yes/no or a true/ false 
question) so that the graph 440 may be 
eliminated. 

.When percentages 436 are calculated, they 
should be based on the total number of 
Customers that responded to the Customer 
Design Instrxxment (CDI) , including those 
that did not answer that psurticular probe. 
For example, in Fig. 14 a total of 3,513 
Customers responded, but that number 
included 191 that did not answer probe #12 
430. If all percentages reported 436 £ure 
based on that total number (3,513 in Fig. 
14) and the number and percentage of 
participants who did not answer each 
question is also reported, the reader 
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gains a clear and unambiguous idea of t:he 
number and percentage of respondents who 
answered each question in each way. 
•When a checklist probe is reported, the 
5 percentage 436 and number 438 of replies 

should be placed next to each item in the 
checklist, and the checklist should be 
sorted and printed in descending order. 

For reporting passive probes 291, 292 in Fig. 10, 

10 an automated analysis of the CB-PD Nodule's diary log may 
utilize forms like: 

Method 1 — a table: Employ a matrix table in 
which each row is a product feature and each column is a 
particular type of use of that feature; then each row amd 

15 column inters ection^^becomes a counter. Each tdLme a 
Customer uses a particular product feature in a 
particular way, increment that counter by one. For 
display or reporting, sort this table with the most used 
product featiire in the top row (this sort may be by the 

20 number of times each product feature was used or by the 
percentage of Customers who used that product feature, 
whichever is most meaningful for each peurticular 
product) • In addition to the counter in each row and 
column intersection, additional information may be 

25 reported in that space (for example, the number or 

percentage of Customers who accessed that product feature 
and used it in that particular way, the total number of 
minutes it was used or [by dividing it by the number of 
times it was used] the average nximber of minutes it was 

30 used in each time it was used) . If the software and 
printer can automate each box's shading, the individual 
intersection boxes may be shaded from dark to light, 
depending on the frequency of use, total number of uses, 
etc. To integrate such a diary log display with Defined 



Customer Data (DCD) from Development Interactions (DI) , 
the shading of the individual boxes could be based on 
Customer satisfaction/dissatisfaction data, or some other, 
measure that will help graphically display the Customer's 
views of each feature of that product. 

Method 2 — a graph: A variety of options are 
possible. One approach is a bar graph with the bars 
extending to the right. The data should be sorted so the 
most used feature is the top bar (sorted by some cleeur 
measure such as the number of times that product feattire 
was used> or by the percentage of Customers who used that 
feature, whichever is most meaningful for that product) 
and the product's features are displayed in descending 
order. The left axis could list the name of each product 
feature (or each major area or type of service, if this 
graph illustrates a service) . The top horizontal axis 
could be the number or percentage of Customers, while the 
bottom horizontal axis could be the number or percentage 
of times the product feature was used, the number of 
minutes it was used or the average number of minutes per 
use, etc. The graph's bars extend to the right, with two 
bars per product feature (the top bar contains the data 
for the top horizontal axis, such as the percentage of 
Customers who use this product feature, while the bottom 
bar contains the data for the bottom horizontal axis, 
such as the average number of minutes per use) . 

When any of such methods are used to display data 
from passive probes (i.e., a table or a graph), if any 
related data is reported with it, the related data should 
be sorted and reported in the same order as the data in 
the table or the graph. 

Such a Customer-Based Product Design Report 
(CB-PDR) system may automate the reporting of Defined 
Customer Desires (DCD) that reflect the valuable, 
real-world views of a Vendor's Customers. This reporting 
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system is one of the components of this invention which 
assist in consolidating, presenting and clsurifying the 
Customers' needs and requests for improvements in 
products and services for managers, product designers and 
5 other relevant employees, distributors, consultants, 

suppliers, etc. Some of the resulting advantages include 
helping the recipients of these Customer-Based Product 
Design Reports (CB-PDR) improve management results such 
as: 

10 .Using rapid Customer feedback to 

continuously accelerate (1) the 
identification of the potentially most 
valuable product improvements and (2) 
fixing the most pressing problems, to 

15 overcome delays in product improvement 

competition, ii^ile producing more valuable 
improvements and product quality than 
competitors can achieve, 
•Reducing the cost of the combination of 

20 in-depth customer understanding and close 

relationships with customers, and 
minimizing operating costs by setting 
budget priorities based on what Customers 
Would like to receive (which eliminates 

25 unnecessary expenses) , 

.Transferring cleeurly Defined Customer 
I Desires (DCD) between product designers, 
by identifying specific problems and 
improvement opportunities for specific 

30 products and transmitting that immediately 

by computer to designers and mangers of 
different but related products and 
services, 

.Improving the management of multiple 
35 product designers and the resulting 
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product lines, since products and services 
can be understood both individually and in 
categories, so that a clear management 
overview may be developed of actual 
performance in the marketplace from the 
Customer's point of view. 

In the futtire, the Customer-Based Product Design 
Reports (CB-PDR) may help lead to continuous improvements 
in performance such as: 

.Assisting in extending what Customers 
prize most into entirely new products and 
into brand extensions of current products, 
•Developing and supporting a unified 
corporate cultiire of superb performance 
through a focused process of Customer 
responsiveness and product quality (even 
if individual products are created and 
marketed by independent teaias, sepsorate 
business units, etc.)# 
•Within a generation or so, making it 
routine for certain classes of products to 
include this invention's idea, a two-way 
communications network for continual 
Customer direction, as a normal feature of 
these products, to involve Customers in an 
evolving partnership with Vendors. While 
this is a new invention today, at some 
time such two-way partnerships may become 
a normal expectation of Customers. 

summarv of the Invention 
What results are produced? 

once developed and integrated into a product, an 
automated Customer-Based Product Design Module (CB-PD 
Module) adds new and fundamentally different 
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opportxmitles to obtain continuous Customer information 
in potentially faster, cheaper and more systematic ways 
than expensive and occasional market research. Since 
]a2magement decisions must inevitably be siade about all 
5 aspects of products and services, Customers can and 

should participate in these selections. The CB-PD Module 
produces usage-based information on several levels: 

•There are product design decisions, such as which 
product features should be added or improved to add the 
10 most value to that product. 

• There are product management decisions, such as 
learning why specific products are preferred by 
Customers • 

• There are Vendor metnagement decisions, such as 

15 using Customer views of different product categories to 
help allocate corporate resources so that the business 
can jump faster and farther toward its revenue and profit 
objectives* 

•There are business performance decisions, such as 

20 providing a continuous flow of current Customer-Based 
Product Design Reports (CB-PDR) into the Vendor's 
internal data networks so many areas of the organization 
can develop iterative improvements in their operations, 
performance and results. 

25 Today, every corporation confronts multiple 

investment opportxinities, limited resources and 
competitive thrusts from world-class corporations. The 
best decisions possible must be made and coordinated by 
product designers, product mangers, senior executives and 

30 functional managers. The quality and accuracy of these 
decisions determine numerous types of competitive 
positioning and success. How can the employees, 
throughout a corporation, continually identify the best 
available opportunities for leveraging their current 

35 resources to produce the Icurgest gains? 
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This invention proposes a CB-PD Module, with a 
Customer Design System (CDS) as an added, built-in 
feature of appropriate products cmd services for direct 
customer-based connections that may assist a variety of 
5 Vendor employees with high-quality, current information: 
analyzed and Defined Customer Desires (DCD) as an on-line 
part of their decision making environment. 

This produces continuous learning opportunities for 
Customer-based iterative and radical improvements in 
10 products and services. With this new linkage, this 
invention may help compress the cycle of setting 
objectives, producing accurate designs, improving 
performance, and reaching targeted objectives — whether 
the goals are to produce more sales, to gain new market 
15 share, to improve internal operating performance — or to 
deliver the highest quality, most desired products and 
services available anywhere. 

What might happen to the business environment and 
the economy? 

20 This invention's result might become more than 

just a new product feature. Over time, this may produce 
a new type of economic planning and decision making 
environment that includes automated systems for 
continuous learning and improvement, based on an 

25 interactive partnetrship between Customers, product 

designers, service designers, and Vendors. For exeunple, 
if product designers and managers prepare for decision 
medcing meetings using this invention's Customer-Based 
Product Design Reports (CB-PDR) , they would enter these 

30 meetings with a quantitative and qualitative 

understanding of how well that product is actually 
working in the marketplace during the current period, and 
the parts of the product's design and performance that 
need to be improved. Such well-informed meetings. 
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instead of being rare, could become more freqpient and 
perhaps even a normal expectation in some businesses. 

Automated Customer-Based Product Design Reports 
(CB-PDR) , as close as the computer screen at one's elbov, 
5 would help compress the innovation cycle by producing 
Customer-based direction for continuous Increases in both 
customer satisfaction and sales. The result could be the 
development of a direct partnership between Customers and 
Vendors to engage them, as a cooperative community, in 

10 creating the improvements that they want — faster and 
sooner — ^ as a normal part of product use. 

A generation from now, it may be taken for 
granted that many types of products and services should 
include an ongoing product feature for continual Customer 

15 involvement, to offer Customers the chance to solve 
product problems and rapidly improve the design and 
perfonoance of the products and services that they buy. 

Today, this new insight is being developed as a 
systematic technology to help Vendors identify the best 

20 available opportunities for investing in" new products and 
product features, in marketing and in suppoirt systems — 
to make their products, services and their companies the 
most successful ones in the world. 

The ide a of a Customer-Based Economv (CBE^ 

25 This CB-PD Module may produce products and 

services that can be closely and continuously linked to 
the needs and values of their Customers. The resulting 
Customer Directed Products (CPD) become the joint 
creations of Customers and Vendors. New preferences, 

30 product featxires, and Customer capabilities could be 
developed by this partnership. 

The fact is, each product exists within the 
context or frame of reference in which it is used, so 
that it.5'. customers ultimately make sense of its features 

35 and cau .'i Titles and either value or do not want the 
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benefits claimed by the product's Vendor. Inevitably, 
therefore, every product design is biased. For that bias 
to work for the Customer, there must be design 
selectivity and judgment that includes the Customer's 
5 viewpoint. The approach embodied here is that one 
effective way to include the Customer's judgment is to 
enable his or her participation in making these choices 
by means of a physical networking module that may be 
embedded into appropriate products and services. 

10 Today, an increasing number of products and 

media are being merged and delivered by two-way networks. 
The coming installation of optical fiber networks to 
businesses and to the home will produce an enormous 
expansion in the products and services that may be 

15 marketed and delivered over networks. In this context, 
the emergence of networked societies, this invention is 
more than just a reflection of the financial needs of 
Vendors to increase revenues and profits. It can also be 
seen as a reflection of what may become some of the 

20 beliefs, assumptions, and values of such a networked 
society. 

The fundamental change is for Customers to 
assist in providing a conscious gatekeeping function; 
they help choose the nature of the products and services 
25 they prefer and the features they want included or 
excluded. Thus, the transition is to interactive 
products that are actively shaped by the needs, demands 
and constraints of the people and organizations that use 
them. 

30 The eventual result could be that products and 

services are manufactured based on active preferences, 
beliefs and values that emerge (at least in part) from 
the people who buy and use them, as a normal feature of 
product use. 
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This reflects the inventor's belief that 
CuGtoiDers do not have to be as passive as they are today. 
Customers may do more than select the products they buy; 
they could help design them to fit their interests, 
5 goals, and beliefs. In such an environment, vendors 

would find it harder to throw at the maurket products that 
eore based on features and capabilities that do not 
interest Customers or that they do not want. Customers 
would interact with an increasing range of products and 

10 services throughout their life cycles (perhaps even from 
the earliest idea stages) , to help evolve them toward the 
featxires they want and will use. And if a product has 
been bought that is too difficult, too confusing, or 
offers something that Customers do not want. Customers 

15 could become very accustomed to hitting the interactive 
••Help button" and switching on a way to tell the Vendor 
immediately that there is a problem, perhaps how to fix 
it, or to request a specific service — like immediate 
assistance or even a refund. 

20 Most often, though. Customers will employ only 

those portions of a product to which they are going to 
pay attention and they will interpret it in the manner 
they choose. For the first time. Vendors will be able to 
understand what is really going on with their products 

25 and \rtiy: Customers may or may not think the same 

features are valuable that the Vendor believes; they may 
not use the product for the purposes the Vendor intended 
or they may apply it in entirely new ways that are 
unsuspected and imknown to the Vendor. Thus, the most 

30 likely outcome is to continuously educate Vendors to the 
current and changing real needs and interests of their 
Customers. Since this invention provides private 
information only to those Vendors who include this module 
in their products, this is strategic information that may 
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be translated directly into improved products, revenues 
and profits. 

In the end, an underlying belief drives this 
invention. The expectations and values of a networked 
5 society may not be the same as those ve have today. To 
consider the potential impact of this invention, and 
extend the range of intellectual property that it covers, 
inevitably includes currently vmknovn ways that this 
invention might be employed in the future. To pursue 

10 this line of development, however, extends this invention 
directly into three stages of perception, growth and use 
of this invention by Customers and Vendors: 
Stage 1: Comprehension — What is it? 
Stage 2: Mirroring — Who are we, really, and what can 

15 we accomplish with this knowledge? 

Stage 3: Mastery — Is this invention part of a larger 
quest for market efficiency, societal prosperity and 
human perfection? 
Stage l: comprehension 

20 What is each product (that has a CB^PD Module) 

to its Customers? How does it fit into their life? What 
are the product's unintended uses, impacts and effects? 
What is the real picture of what products and services 
are, how they emerge and are improved in the modem, 

25 networked societies of the next century? 
Stage 2: Mirroring 

How can we extend and project ourselves into 
our products and services? When and how do Customers 
mentally or emotionally invest part of themselves in the 

30 products and services they buy? When and how do they 

merge products and services into their personal and group 
ideals? What are the Customers' ultimate motivations 
(e.g., performance, prosperity, improvement, perfection, 
etc . ) , and what are the best ways that Vendors can help 

35 them achieve those goals? 
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Stage 3: Mastery 

If this invention makes products modifiable 
based on what is in Customers' heads and heeu:i;s, how do 
we bring that level of life to the surface and into our 
5 daily activities? Are Customer Directed Products (CDP) a 
medium for us to master our environment and the world? 
What are the possibilities for using this networked 
environment to help Customers and Vendors mutually 
achieve their ultimate goals? Can the idea (or 

10 actuality) of Customer Directed Products be marketed as 
the possibility (or the promise) of a perfection that is 
reached by rapid iterative improvements? Is this a 
chance for Customers see themselves and the products they 
choose as perfectible? A chance to bring our aspirations 

15 into our lives through our products and our lifestyles? 
For example, if the Customer can do it right and TELL US, 
then our company can make it right AND DO THAT FASTER 
THAN COMPETITORS. In other words, there may be a 
simultaneously worth^rtiile and seductive attraction and 

20 holding power in the relationships this invention might 
foster between Customers and Vendors. 

Thus, a fundamental economic suggestion is that 
this invention may cause a material trzmsf ormation in 
Vendor-Customer relationships by producing a two-way 

25 network in which both parties can experiment with varying 
degrees of Customer control. This produces potentials 
fori evolving toward an economy where Aggregate and 
Defined Customer Desires (ACD and DCD) help direct and 
control manufacturing, services, distribution and 

30 support. This would transfer some of the conscious 

commercial control, guidance and direction from Vendors 
to Customers. It would redefine Customers in terms of 
their competence, preferences and control. 

Since this invention is far from the only way 

35 in which society is networked, it might also help provide 
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Customers with a new interactive role within which to 
reach out to extend their influence and guidance through 
comaercial channels. For example, it would afford market 
segments new opportunities to play with product concepts 
5 and test ideas for new products, new relationships with 
Vendors, etc* By using a spectrum of networking 
opportunities simultaneously. Customers might figure out 
some of the "rules" for a networked society faster than 
Vendors. For example. Customers might use other networks 

10 to organize their responses to specific products, and 
rapidly "feed" Vendors with preferences (i.e., an 
environmental group could use other types of networks to 
organize large niimbers of people to give certain Vendors 
certain environmental messages about the chemicals used 

15 to manufacture their products; or an immigrant group 
could send messages urging greater employment of their 
group members by the Vendors of products sold to that 
group). In other words. Customers might establish 
dynEunic partnerships with Vendors that eventually extend 

20 beyond the design of products and their associated 
services. What is suggested is that the design space 
within which a Customer Design System (CDS) may operate 
may turn out to be considerably larger and more flexible 
than the preferred embodiments described above. 

25 Can a society even consider approaching 

perfection? Based on systems of Customer guidance, can 
we conceive of an economic system that might be more 
efficient and accurate in meeting customer needs than ovur 
current processes? If so, this new system could design 

30 products and services responsively in Customer-Vendor 
psurtnerships that are based on constantly evolving 
Customer needs, suggestions and preferences. If so, that 
would itself be an economic system that never existed 
before. But if that csune to pass, that interactive 

35 economic system might evolve to provide new comanercial 
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opportvmities to design and market the type of world and 
society that people really want, which they would request 
and try to live in if they had the chance. 

The ultimate transformation would be from 
5 acted-upon Customers to connected partners — and perhaps 
then evolving from that to market segments of Customers 
that interactively guide and direct "Customer-responsive 
Vendors." The possibility would then exist of swinging 
business to these "Customer-responsive Vendors," which 

10 may provide other Vendors with financial incentives to 
become "Customer-responsive • " 

Instead of today's feeling that some global 
corporations are becoming aggressively dominant, the 
economic direction proposed by this invention would lead 

15 toward emergent Customers who are supported by major 
Vendors — instead of threatened by them. 

The result might be named something like 
"Partnership Capitalism," "Partnership Democracy" or 
"Democratic Capitalism." This would remain consistent 

20 with fundamental beliefs about personal freedom and free 
markets, with the protection of the individual and of 
private property, with the ability to live a quality life 
and to operate a profitable business. These and many 
more fundamental beliefs are protected and supported by 

25 this invention. 

For example, "mind meetings" by means of a 
Customer Design System (CDS) might evolve to include some 
mutual goals of Customers and Vendors, through mutually 
designed products and services, based on this invention's 

30 new connections. For instance, these working connections 
may confirm the self-images of each party, based on 
efficient electronic partnerships that don't add the 
demands of daily relationships, friendships or 
commitments • 



- 89 - 



What might be different because of this 
invention, considering that a networked society will add 
numerous networks for isunediate two-way communications 
between many parties? Firsts by means of this invention 
5 the range of offers Vendors can make to Customers is 
likely to be wider and more personalized. Since this is 
a two-way environment that may be built into an 
increasing spectrum of products and services, this 
invention may become increasingly personalized so that an 

10 increasing number of INDIVIDUAL customers may have the 
chance to become active participants in making THEIR 
products into ones that they want. By extension, they 
would be making this a world that they design and enjoy 
PERSONALLY. This process would not (and could not) come 

15 in one step. Rather, it would be based on the kind of 
Customer creativity "that comes from the successive 
approximation of Adam Smith's invisible hand of the 
marketplace, not from a "master plan." In short, the 
process of a networked world is a CONVERSATION, not a 

20 declaration. But it is the type of conversation in which 
many would have a voice; the system facilitates 
interactions so that many more people might make our 
world into their own world. 

In the end, the impact emd results from an 

25 invention like this one are unknowable. Its hoped for 
POWER is to create unstoppable financial incentives that 
may eventually reshape the commercial environment. To 
work, those incentives m\ist simultemeously reward 
individuals (Customers) , corporations (Vendors) and 

30 society by providing a more efficient, more profitable 

and more accurate economic SYSTEM. Its hoped for GOAL is 
to help move the economy from a somewhat managed economic 
system that is concent r -living economic power in the hands 
of a smaller niiiober of ^^obal organizations, toward a 
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world that functions by reflecting what people really 
want and need. 

IiQcation and use of components of the inventions 
The operation of the Customer Design System 
(CDS) in Figure 1 is already described in the preferred 
embodiments as spanning multiple locations. The division 
points between those locations may be moved, so that many 
of the connecting "lines" between parts of this invention 
may become either local or long-distemce lines, in other 
words, many of the lines in the Figures between various 
parts and functions in this invention may be within one 
physical unit or they may connect two or more physical 
units. 

For example, if the Customer Directed Product 
(CDF) is a PBX telephone system with several thousand 
users in one corporation, those users could be scattered ~ 
in a nximber of office buildings around a metropolitan 
area. A single, centrally located CB-PD Module could use 
the voice, LED display, keypad and other features of the 
FBX system and it individual phone stations to 
investigate the utility, efficiency, user-friendliness 
and other aspects of the features of that PBX system. 
For example, it might follow-up after of a particular 
feature is used 282 in Fig. 10 like three-way conference 
calls. It could read the appropriate Customer Design 
Instrument (CDI) 284 and "call" a user who initiated the 
conference call after it was completed, to request 
participation 268. If the user chose to participate, the 
probes 294 might investigate whether or not the user felt 
a conference call was easy to make, what problems were 
encountered and what could be done to improve this 
feature. The user could reply by pressing numbers on the 
keypad 296 or by speaking replies 296 that are written as 
records 304. At periodic pre-set intervals, the CB-PD 
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Module could dial the Vendor 328 in Fig. 11 and sent the 
Aggregate Customer Desires (ACD) data from its various 
Development Interactions (DI) * 

Thus, the principle is clear: by varying the 
5 locations of the components of this invention, it is 
possible to locate more of the physical and information 
components of the Customer Design System (CDS) at the 
optimum locations that support manufacturing, maintaining 
and upgrading the performance of an entire system, even 

10 if the product (s) are spread over multiple locations or 
delivered in diverse ways. Several more examples will be 
provided as to how this might be accomplished* 

For example, in the embodiment in Fig. 3, the 
facsimile machine 70, can demonstrate how a centrally 

15 located CB-PD Module might interact with many individual 
products and customers that are in many distant 
locations. The preferred embodiment that was taught 
included the microprocessor/ROM memory 186 and memory 198 
inside the facsimile machine 70. The CB-PD Module was 

20 located inside the product; it controlled the entire 
Development Interaction (DI) with the Customer locally 
and then connected to the Vendor's computer to transmit 
the resulting 'data. As an alternative, a custom 
microprocessor 186 in Fig. 7 may perform only the 

25 hard-wired functions of triggering the Development 

Interaction (DI) at certain events and, after obtaining 
the Customer's participation, connect the Customer 
Designed Product 70 to the Vendor's computer. In this 
configuration, the digital-analog converter 194 and the 

30 analog-digital converter 196 would be located within the 
Vendor's computer and the Customer Designed Product 70 
would not contain a modem 204 . The Customer would 
conduct the Development Interaction (DI) 284 in Fig. 10 
by means of voice spoken through the facsimile machine's 

35 handset 74, 78 which is then transmitted via a telephone 
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particular phone number and pressing numbers on the 
phone's keypad, etc.)* Development Interaction (DI) 

and response recording components of the CB-PD Nodule 
might then be located at the cable TV service* The cable 
5 TV vendor would collect the data at the station 304. If 
its system permits it, the cable TV Vendor might also 
identify the responses by household, so the product 
Vendor (Ford in this example) can computer-match the 
responses to households that have bought a Ford product 

10 to determine the validity of those Customer suggestions. 
It can compare households that do not own Ford products 
to those that do, to determine which views generalize to 
potential Ford customers and which do not. Ford might 
also buy the list of households that participate but do 

15 not own Ford products, as potential customers with whom 
it may be valuable to establish a relationship. This 
Customer Design System (CDS) , as a broadcasted service, 
provides opportunities for current and potential 
Customers to assist Vendors like Ford in designing new 

20 products and services, with built-in market reseaurch 
systems for determining the commercial success of those 
designs, and for following up personally with current and 
potential Customers. 

In addition to networks like cable TV, a 

25 variety of computerized services (like Prodigy, 

CompuServe and Bulletin Board Systems [BBS's]) may offer 
on-line Customer-Based Product Design Services like the 
example just described. Unlike a cable TV Vendor, 
however, a computerized service may provide these 

30 assessments one-on-one with individual Customers, with 
each Development Interaction (DI) completely personalized 
for that Customer by the service's computer. 

Another ramification is that a CB-PD Module can 
be generalized into an interactive two-way networking 

35 device that can provide various types of assistance. 
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conantmications or other services, in addition to what has 
been described above. For example, the CB-PD Module in 
the telephone PBX, above, could be used by the company's 
human resources department to dial each employee in the 
5 company's on-line telephone directory 282, ask if it may 
take a moment to ask a health question 288, and if the 
employee agrees 288, asking whether the employee smokes 
cigarettes 294. If the employee says yes (such as by 
pressing 1 for yes and 2 for no on the telephone keypad) , 

10 the next probe could ask if the employee would like to be 
enrolled in a stop-smoking class 294. Favorable 
responses could be added to a list 304 that is 
transmitted back to the human resources department 312 
where employees are phoned and classes are scheduled* 

15 Environments r 

This CD-PD^Module invention is not dependent on 
a specific type of hardware or on a specific software 
manufactxurer, product vendor, product or service. The 
invention can be included as a product feature in various 

20 types of products and services (such as by a CB-PD Module 
that is built into a product and connected by a 
transmission means with the product's Vendor; by a 
desktop computer that links a customer with a product; by 
a television and a connection to a transmission means 

25 such as a phone line; or by other means that link a 
Customer with a product and a Vendor and turn that 
product into a Customer Directed Product) . 

The Customer can communicate with the CB-PD 
Module by utilizing any one of various media such as a 

30 LCD panel, video display screen, speaker /microphone , 

keypad or by other output/ input means. The CB-PD Module 
can interface with the Customer by means of various 
formats and media such as a videotext format, a print 
format, a touch-sensitive format, a visual format or an 

35 audio format. 
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Customer Directed Products (GDP) may be 
developed by means of combining a number of different 
technologies in one specific product, and by combinations 
of them. Therefore, at any one time it is conceivable 
5 that a Customer Directed Product (CDP) may be configured 
differently depending on the needs of the Vendor; the 
type of product or service; and the available hardware, 
software and means of transmission* Nevertheless, the 
CB-PD Module is fundamentally a computing and networking 

10 module that is incorporated into a product or service to 
provide a Customer-based model in which the Customer uses 
the basic interface of this Module or the product to 
provide quantitative and qualitative data, new ideas, 
suggestions, etc. during the product's use to guide the 

15 Customer Directed Product's (CDP) Vendor in designing and 
evolving the product to better fit the Customer's needs 
and desires. Although it is possible for the 
configuration of the hardwzore, softweore, communication 
services, and other components to differ among the 

20 Customer Directed Products from different vendors, the 
purpose and functionality of the CB-PD Module remain the 
same from the point of view of both the Customer (who is 
looking to improve the product or service) , the Vendor 
(who is looking to improve the relationship with that 

25 Customer and the associated sales and consumption 

revenues from that relationship, and the combined system 
of Custbmer and Vendor (who are looking to benefit 
jointly as a more efficient and effective team in 
providing and consuming goods and services, based on the 

30 inquiry, design, interactive and commxinications 
capabilities of the CB-PD Module) . 
What is claimed is: 
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1. A product sub-system that interacts with a 
user, gathering information from said user, communicating 
said information to the product's vendor, and receiving 
new pre-programmed interactions for future interactions 
with said user. 

2. Apparatus as in claim 1 wherein said means 
for said sub-system to interact with said user may be 
initiated by said user* 

3. Apparatus as in claim 1 wherein said means 
for said sub-system to interact with said user may be 
initiated by said sub-system, by means of pre-set trigger 
points when they fall within paretmeters such as times and 
dates, number of product uses, use of a specific product 
feature, or other parameters; including means for storing 
said interaction without execution if said trigger is not 
within said parameters « 

4. Apparatus as in claim l wherein said 
siib-system may be removable or may be a permanent, 
built-in feature of said product. 

5. Apparatus as in claim 1 \rtierein said means 
for gathering information from said user includes means 
for the user to^ input data, said input means including 
keypad, keyboard, function keys, microphone, or other 
information gathering means. 

6. Apparatus as in claim 1 herein said mesms 
for gathering information from said user includes means 
for the user to receive information, said reception means 
to include a display, a speaker, a beeper, or other user 
reception means. 
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7. Apparatus as in claim 1 wherein said means 
for communicating said information to said product's 
vendor, said communications means to include a radio 
transmitter/receiver, a removable/replaceable memory 
chip, a connector to a data reader /programmer, a digital 
or analog link to a communications network, or other 
communication means. 

8. Apparatus as in claim 1 wherein said 
sub-system includes means for storing pre-programmed 
interactions with said user, and means for storing said 
information gathered from said user. 

9. Apparatus as in claim 1 wherein said 
sub-system includes means for receiving new 
pre-programmed interactions from said vendor, and storing 
said pre-programmed interactions for later interactions 
with said user, 

10. Apparatus as in claims 8 and 9 wherein said 
sub-system includes means for storing and selecting from 
a plxirality of pre-progr£umned interactions with said 
user; and includes means for storing user information 
gathered from a plurality of interactions. 

11. i^paratus as in claims 3 and 10 wherein said 
product sub-system includes means for selecting the 
appropriate pre-programmed interaction in response to a 
particulaur trigger. 

12. Apparatus as in claim 1 wherein said meeuxs 
for linking with said vendor's computer includes means 
for calling said vendor's computer by means of a keypad, 
function keys or other means. 

13. Apparatus as in claim 11 wherein said 
sub-system includes means for providing interactive help 
to said user. ^ 

14. Apparatus as in claim 11 wherein said 
sub-system includes means for conducting transactions^ \ 
with said user. 



15. Apparatus as in claim 1 wherein said 
sub-system includes means for two-way real-time 
communications with said user. 

16* Appeuratus as in claim 1, wherein said 
sub-system includes means for communicating with more 
than one said vendor; means for sending user information 
to more than one said vendor; and means for receiving 
pre-programmed interactions for future said interactions 
with said user from more than one said vendor. 

17. A product that contains a sub-system for 
interacting with a iiser wherein said interactions 
typically involve said user in identifying problems and 
providing suggestions for the purposes of improving the 
product or services related to it, by means of gathering 
information from said user and communicating said 
information t,o the product's vendor. 

18. A data processing system for constructing 
interactions with a product's user; said system including 
means for writing said interactions; means for saving 
said interactions; means for retrieving said 
interactions; means for displaying said interactions; 
means for combining said interactions; means for editing 
said interactions; means for deleting said interactions; 
means for downloading said interactions to a product 
sub-system that interacts with a user of said product; 
and means for re-programming said product sub-system as 
part of downloading said interactions to it. 

19. A system in accordance with claim 18 wherein 
said retrieval of said interactions may be from local 
storage or from remote storage on another computer 
system. 
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20. A system in accordance with claim 18 wherein 
said display of said interactions includes means for 
display of logical views of said interactions vAiile under, 
construction; said logical views to be based on 
characteristics such as a specific interaction, a 
specific product, a specific type of interaction, or 
other characteristics. 

21. A system in accordance with claim 18 wherein 
said constructed interactions may be for passive 
recording of components of said user's usage of said 
product. 

22. A system in accordance with claim 18 wherein 
said interactions may be programmed to be initiated by a 
list of triggers; including means for said triggers to be 
added, modified and deleted from said list; and means for 
said triggers to include parameters such as times and 
dates, number of product uses, use of a specific product 
feature, or other parameters. 

23. A system in accordance with claim 18 wherein 
said downloading of said interactions to a product 
sub-system may take place inmiediately upon command, or 
may be programmed to take place upon the occiirrence of 
pre-specif led events such as the futxire communications 
linking of said product sub-system with said data 
processing system for constructing and downloading said 
interactions. 
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24. Apparatus for linking a product sub-system 
with a vendor's computer, wherein said product sub-system 
has gathered information from said user for communication 
to said vendor's computer, wherein said vendor's computer 
may contain new user interactions prepared for 
downloading to said product sub-system; said apparatus 
including means for linking with said product sub-system; 
means for linking with said vendor's computer; means for 
receiving data from said product sub-system and said 
vendor's computer; means for storing data received; means 
for sending said vendor computer's data to said product 
sub-system; and means for sending said product 
sub-system's data to said vendor computer. 

25. Apparatus for linking a product sub-system 
with a vendor's computer, wherein said product sub-system 
has gathered information from said user for communication 
to said vendor's computer, wherein said vendor's computer 
may contain new user interactions prepared for 
downloading to said product sub-system; said apparatus 
including means for linking with said vendor's computer; 
means for sending data directly from said product 
sub-system to said vendor's computer; means for sending 
data from said vendor's con^uter to said product 
sub-system; and means for said product sub-system and 
said vendor's computer to store the data they receive. 

26. Apparatus as in claims 24 or 25 wherein said 
means for linking with said vendor's computer includes 
means for dialing said vendor's computer by a keypad, 
fxinction keys or other means. 

27. Apparatus as in claims 24 or 25 wherein said 
means for linking with said vendor's computer may be 
local by means of a direct connection, or remotely by 
means of a third-party commvmications or service 
provider . 
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28. Apparatus as in claims 24 or 25 wherein said 
means for linking with said vendor's computer may 
transmit encrypted information. 

29. Apparatus as in claims 24 or 25 wherein said 
means for linking with said vendor's con^uter may include 
means for identification of the product sub-system; means 
for identification of the vendor's computer; and means 
for authenticating the validity of the connection before 
proceeding with said cosmiunications. 

30. Apparatus as in claim 24 wherein said means 
for linking with said vendor's computer and means for 
linking with said product sub-system may be simultaneous, 
with said data passed directly through said apparatus. 

31. A data processing system that is built- into 
products and services to interact with a user, gather 
information from said user and communicate said 
information to the product's vendor. 

32. A system as in claim 31, further including 
means for initiating interactions with said users upon 
the occurrence of pre-programmed trigger events; and 
means for reading the appropriate interaction from a 
plurality of stored interactions, upon the occurrence of 
a particular said trigger. 

33. A system as in claim 31, further including 
means for requesting said user's voluntary participation 
in said interaction; and means for permitting said tiser 
to exit from said interaction at any time. 

34. A system as in claim 31, further including 
means for proposing one probe at a time to said user; 
means for reading said user's input; means for checking 
said user's said input for errors and requesting 
corrections if needed; and means for writing said user's 
information to storage. 
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35. A system as in claim 32, fuirther Including 
means for silently recording components of said user's 
usage of said product. 

36. A system as in claim 31, further including 
means for encrypting said information received from said 
user. 

37. A system as in claim 31, further including 
means for determining an appropriate time for 
communicating said information from said user to said 
vendor; means for requesting that said user assist in the 
said transmission; and means for instructing said user in 
the steps of said transmission, including the steps of 
receiving new pre-programmed interactions from said 
vendor. 

38. A system as in claim 31, further including 
means for communicating with more than one said vendor; 
means for sending user information to more than one said 
vendor; and means for receiving pre-programmed 
interactions for future said interactions with said user 
from more than one said vendor. 

39. A data processing system for concurrently 
processing plural sets of information and reporting the 
resulting analyses and reports to vendor employees 
wherein product sub-systems have interacted with users, 
gathered said sets of information from said users, and' 
communicated said information to the computer of the 
vendor of said products; said method including means for 
running pre-written analyses and reports at the direction 
of said employees; means for constructing new analyses 
and reports; means for saving said new analyses and 
reports; means for combining and editing said analyses 
and reports; and means for running pre-written analyses 
and reports automatically at pre-set triggers. 
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40* A system as In claim 39 wherein said means 
for said automatic processing of said of information 
includes means to pre-set trigger points for said 
automatic processing; means to set said triggers based on 
times and dates, number of sets of information available 
to process, number of uses of a specific product feature, 
or other paoreuneters; and means for storing said automatic 
processing without execution if said trigger is not 
within said parameters • 

41. A method for the users of products and 
services to interact with products and services, 
including means for said users to provide information 
such as design and service improvements during said 
interactions with said products and services; means for 
storing said information from said users; mesms for 
transmitting said information to the vendors of those 
products and services; means for storing said information 
from said users of products and services in said vendors' 
computers; and means for processing and reporting said 
information to employees of said vendors. 

42. Method as in claim 41 wherein said analyzed 
information is reported to employees of vendors, 
providing them means to improve decisions such as product 
designs, product management, corporate resource 
allocation, and services to particular users or groups of 
users . 

43. The apparatuses of claims 1, 17^ 24 and 25 
wherein products and services are high-level concepts 
that include the means for said users to provide said 
information to assist in providing conceptual commercial 
direction to said vendors, both in individual cases and 
in aggregate. 
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44. The system of claims 16, 31 and 39 wherein 
products and services are high-level concepts that 
include the means for said users to provide said 
inforioation to assist in providing conceptual commercial 
direction to said vendors, both in individual cases and 
in aggregate. 

45. The economic system that results from the 
method of claims 43 and 44, wherein the economic system 
gains greater efficiencies in designing and msmufacttiring 
the products and services users want to buy. 

46. The econoiaic system that results from the 
method of claims 43 and 44, wherein the participemts in 
said economic system gain greater ability to understand 
said products and services; including the means for 
forming networks whose interactions between said users, 
said products and~gervices , and said vendors improve the 
quality and performance of said products and services; 
and means for continually improving the current state of 
knowledge about how to satisfy said users on said 
networks. 

47. Apparatus as in claims 1 or 17 wherein said 
product may be a service. 

48. A system as in claims 18 or 31 wherein said 
product may be a service. 
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Probe #12: Feature that calculates Net present Value . 



How useful did you find this method of performing this type 
of calculation? 



Very Useful 
Somewfiat Useful 
Neutral 
Not Useful 
Very Unuseful 
No Answer 




430 
432 
434 
436 
438 




Useful Useful Useful Unus^ Answer 



Customer comments:— 448 

Please explain how this calculation method helped or hindered your work:^^^ 

1 Gives a good understanding of the biteraction 452 

between different financial measures 

1 1 could experiment with the variables 

2 This is easy to understand 

2 Gave me a better understancfing of tfie numtsers 

2 It focused on the key elements so I could think about the sensitivity points 

3 Somehow the method and my numbers were not related. Although I spent time on 
it, it didn't help my 

descsion. 

3 Too easy to miss the big picture because of data overioad. 
Too many numbers to manipulate. 

4 There seemed to be more than was necessary. 

4 Should t>e more instructive. 

5 Help! 



No Answer Can see consequences of different assum{?tions — 454 
No Answer Helped understanding but too too many fv ; 
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